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Abstract. — Using new material and museum collections, a taxonomic and zoogeographical 
overview of the Australasian Afesoc //clops is provided. The detailed morphological descriptions are 
supplemented with critical reassessment of the published records, a key to the Australasian and 
Oriental representatives of the genus (30 spp.) and distribution maps of the Australasian species 
and their extralimita! relatives. The paper reports on the occurrence of sixteen species, 11 of them 
endemic, in Australasia: M. dayakOruw sp. nov., .1/. danrini Dussart et Fernando 1988, 
.1/. pseudoannne Van de Velde, 1987, M. vf. ycnae. 1/. //esornsis Ishida 1999, ,1/. /Hipuensis Van de 
Velde, 1987,. M. as/tericurnis (Oaday. 1900), .1/. oyunnus Onabamiro, 1957, M. af fin is Van de Velde. 
1987. M. to hue Kiefer, 1933, Af. francisri sp. nov.,.!/. u'nntersi Van de Velde, 1987, M. fnendoruw 
sp. now, .1/. n newt as ins Kiefer, 1981. M. yeminus sp. nov.. .1/. tliennocyclo/mhtcs Harada, 1931, 
New synonymy: .1/. /Hipuensis (M. homewnsis Dussart et Fernando. 1988). Closely related 
species pairs/groups seem to indicate some repeating pattern of relationships: 1. hdaeotropical: 
2. Oriental; 3. Australasia/Africa disjunction: 4. Speciation within Australasia. 


Key words.— Cyclopidac. Mesoe//claps. Australasia, taxonomy, zoogeography. 


Introduction 

Species of the genus Mesoeyclops are medium-sized 
cyclopids of 0.5 ( Af. intermedins Pesce. 1985] to 2 mm [Af. 
mmulntus (Wierzejski, 1892)] in length, known ns preda¬ 
tors feeding on all smaller freshwater organisms (clado- 
eerans, rotifers, eopepods, young mosquito larvae, etc). 
Most of them are eurytopic, yet some species seem to be 
confined to special habitats like large lakes (M. netjunto- 
rial is s. str. Kiefer. 1929 in Tanganyika and Kivu: .1/. tot me 
Kiefer. 1933 in Lake Toba), cave of constant high tempera¬ 
ture (M. enttaenttae Dumont et Maas, 1985), large 
hypogean waterbodies (Af. //nisiI Reid, 1996 in “cenote”), 
hypogean karstic crevices (Af. cltaci Ficrs, 1996) or ground 
waters (Af. intermedins, M peseei Petkovski, 1986, .1/. 
t/enae Holynska. 1998). With the exception of a few repre¬ 
sentatives living in the northern temperate zone [J/. 
lenckarfx (Claus, 1857), Af. ed<w (Forbes, 1899)) or in large 
lakes intensively studied by limnologisls [\I. a(pumas 
Onabamiro, 1957 - L. Kinneret; Af. dissimilis Defaye et 
Kawabata, 1993 - L. Biwa], information available on the 
biology* of the species is still very fragmentary. Contrary to 
Santer’s suggestion (1998), that cyclopids show no dor¬ 
mancy under tropical conditions, experiments of Zhen et 
al. (1994) provide indirect evidences of that all the four 
tropical/subtropical species they investigated [M. asperi- 
rornis (Daday, 1906), M. irontersi Van de Velde, 1987, Af. 
danrini Dussart el Fernando, 1988 and .1/. australiensis 
(Sars, 1908)| survive desiccation by entering dormancy. 


The presence of dormant stages, likely facilitating long¬ 
distance dispersal, may have significant consequences on 
the distribution of Afesocyc/ops species. 

The genus, as currently known, contains 68 nominal 
(sub)species, whose distribution among zoogeographic 
regions is shown in Fig. I. The overwhelming majority 
inhabits tropical and subtropical waters, only few enter the 
temperate zone. Until the 1980’s the taxonomy of the genus 
remained poorly understood, with prevailing assumption 
of cosmopolitan distribution of some "standard" species. 
The break-through was Van de Velde’s (1984) revision of 
the African fauna, w hich demonstrated the diagnostic sig¬ 
nificance of several "microcharacters” and paved the way 
for further taxonomic and zoogeographical improvements. 
Comprehensive phylogenetic analysis has never been 
attempted, but several presumably ancestral characters 
(Fig. 2) present in majority of the American species 
sharply distinguish the New World fauna. 

Australasia is here defined as a region extending from 
the Isthmus of Kra (the narrowest part of Malay Peninsula) 
through the Malay Archipelago. Philippines, New Guinea to 
North (tropical) Australia. The Isthmus of Kra is a climat¬ 
ic demarcation dividing Southeast Asia into a northern 
region with more pronounced seasonality and monsoon 
forest vegetation (Indochina, Thailand, Burma, India, and 
Sri Lanka), and a southern with slight seasons and ever¬ 
green rainforest. In Australia, the aridity of the central and 
western part, and the temperate climate in south consti¬ 
tute a severe barrier for species preferring warm and 
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humid conditions. The huge island system between 
Malaysia and New Guinea, developed by the interaction of 
three major lithospheric plates (Eurasia, India-Australia 
and Pacific), is a result of extremely complex geological 
history (Boer 1995, Hall 1998, Metcalf 1998). Two, from bio- 
geographical point of view; highly important elements of 
these intricate processes can be stressed: the development 
of volcanic island arcs from the Eocene to Pliocene, creat¬ 
ing new dispersal routes for the Asian. Melanesian and 
Australian biota; and the “reticulate evolution" of most 
islands by the coalescence of several terranes of different 
age and origin. The present configuration of the region 
came into existence in the Pliocene (2-5 Mya). However, 
the drastic sea level and climate fluctuations in the last 
two million years, may have had a more significant influ¬ 
ence on the distribution pattern of the lower rank taxa in 
particular, than the preceding geological events. The most 
recent lowest sea level was -112 m at 21000 yr BP (Hope 
1000). hence, in the near past, Australia and New r Guinea 
were several times broadly connected across Torres Strait 
and shallow Arafura Sea. An even more spectacular exam¬ 
ple of inter-island connections is the Sunda Shelf, which 
was dry land during last sea regression. The paths of 
drowned river basins in the shallow sea floor in Gulf of 
Siam, Strait of Malacca and Java See indicate that 
drainages of East Sumatra, North Java, West and South 
Borneo, the Malay Peninsula, and South Indochina joined 
in large river systems in the Pleistocene, which is clearly 
reflected by close affinity of their fish fauna (Banarescu 
1091, Rainboth 1996), As to the Pleistocene climatic 
changes in Australasia, the temperature was about 6-7 °C 
cooler in high altitude at last glaciation (New Guinea and 


Borneo), but the extent of thermal lowering at sea level 
remains controversial (Hope 1996). Yet results of the pollen 
and sediments analyses made at several sites in 
Australasia unambiguously indicate, that times of maxi¬ 
mum glaciation were also times of minimum rainfall (Hope 
1996). .All these processes resulted in a zoogeographical 
demarcation along Makassar and Lombok Straits, 
Wallace’s Line, to the west of which (Sumatra. Java, Bali, 
Borneo and the Philippines) the fauna consists almost 
exclusively of Asian elements, while to the east (Lesser 
Sundas, Moluccas, New Guinea) species with Australian 
affinities increasingly dominate. This border between the 
Asian and Australian biotas is sharp indeed concerning 
the vertebrates. For good dispersers (cyclopids?), however, 
deep sea is not an unsurmountable barrier, and in many 
groups of insects and plants for instance, although there is 
a gradual attenuation of the Oriental elements from west 
to east, they still constitute the major part in the New 
Guinean fauna/flora (Keast 1996). 

First studies on the cyclopids of Australasia date back 
to the turn of the 20th century (Table 1.). 

Major contributions to the understanding of zoogeogra¬ 
phy and ecology of the freshwater biota in this region were 
made by three ambitious German limnological expeditions: 
The Sunda-Expedition to the Lesser Sundas organized by 
B. Rensch in 1927; “Deutsche Limnologische Sunda- 
Expedition” to Sumatra, Java, and Bali organized by A. 
Thienemann in 1928-29; and “Wallacea-Expedition", visit¬ 
ing the Philippines. Talaud-Sangihe Is., Sulawesi, the 
Lesser Sundas, and Java organized by R. Woltereck in 
1931-32. Results concerning the cyclopids collected during 
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Figure 2. Pleslomorphic features characterizing majority of the New World 
MesocycJops. (A) Simple spinule ornamentation on the caudal surface of anten- 
nary hasipodite; (B) Medial spine/seta of Pi basipodite; (C) Seminal receptacle 
with narrow lateral parts: (D) Serrate hyaline membrane of the last antennu- 
lary segment extending only to the implantation of the medial seta. A. B: M. 
meridiantoi (Kiefer, l!J2ti) [Brazil: Garahuns): C: M. psetutomeriditwiis 
Defave et Dussart, 1988 [French Guyane, Mana); I): M. merit! iowUm Dussart 
et Frutos, 1965 [Argentina; CorrientesJ. Scales: 50 /im. 


D 


these trips are summarized in the publications of Heberer 
and Kiefer (1932) and Kiefer (1933, 1938). 

In the present paper, based partly on the material col¬ 
lected during a private trip to SE Asia and New Guinea in 
1988-89, I give a critical overview of the Australasian 
Mesnefjclops. Interpretation of the distribution patterns is 
hampered by the fact, that phylogenetical analysis of the 
genus has not yet been undertaken. Nevertheless in many 
cases the morphological grounds are sufficient to infer 
close relatedness of some taxa, which will be therefore 
treated together in the zoogeographical discussions. 


Material and Methods 

The observations and measurements were made on all 
specimens listed in the species descriptions. Drawings 
were made using a drawing tube attached to an Olympus 
BX 50 microscope. Unless otherwise stated, allowance for 
telescoping of body somites has been made in the mea¬ 
surements. All linear dimensions, with the exception of the 
length of the body, urosome, and terminal caudal setae, 
where an accuracy of 5 pm was used, were measured to 
the nearest 1 pm. Since neither the types (Canadian 
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M. attinis Van de Velde, 1987 

Van de Velde 1987 (Papua New Guinea); Hotyhska 1997a (New Guinea, Malay Archipelago), 2000 (Papua New Guinea, Sulawesi, Sumatra, Java, Bali. Borneo) 

M. annae Kiefer, 1930* 

Dussart and Fernando 1986 (Australia: Northern Territory, Queensland) 

M. aspericomis (Daday, 1906) 

Daday 1906 (Singapore, Sumatra); Grochmalicki 1915 (Java); Kiefer 1981 (Singapore. The Philippines); Urn and Fernando 1985 (Malaysia); Dussart and 
Fernando 1986 (Borneo, Sulawesi); Van de Velde 1987 (Papua New Guinea) 

M. borneoensis Dussart et Fernando, 1988 

Dussart and Fernando 1988 (Borneo) 

M. brevisetosus Dussart et Sarnita, 1987 

Dussart and Sarnita 1987 (Borneo) 

M. darwini Dussart et Fernando, 1988 

Dussart and Fernando 1988 (Australia; Northern Territory); Brown et al. 1991 (Australia: N Queensland); Zhen et al. 1994 (Australia: N Queensland); 
Jennings et al. 1994 (Australia: N Queensland) 

M. leuckarti (Claus, 1857)* 

Richard 1889 (Sumatra, Sulawesi.). 1894 (Sumatra: L. Toba); Stingelin 1900 (Sulawesi); Sars 1903 (Sumatra); Daday 1906 (Sumatra, Java. Singapore); 
Heberer and Kiefer 1932 (Sumatra, Mentawai Is., Java, Lombok, Sumbawa. Flores, Wetar); Kiefer 1933 (Sumatra. Java, Bali) 

M. I. aequatorialis Kiefer, 1929* 

Kiefer 1929 (Sumatra). 1933 (Sumatra. Java); Heberer and Kiefer 1932 (Sumatra, Java, Wetar) 

M. I. f. pilosa Kiefer, 1930* 

Heberer and Kiefer 1932 (Lombok) 

M. microlasius Kiefer, 1981 

Kiefer 1981 (The Philippines: Luzon) 

M. notius Kiefer, 1981 

Dussart and Fernando 1986 (Australia: South Australia, Northern Territory, Queensland); Dussart and Sarnita 1987 (Indonesia). Dussart and Fernando 1988 
(Australia: Northern Territory, Queensland); Brown et al. 1991 (N Australia: Horn Is.) 

M. ogunnus Onabamiro, 1957 

Dussart and Sarnita 1987 (Indonesia); Dussart and Fernando 1988 (Java?) 

M. papuensis Van de Velde, 1987 

Van de Velde 1987 (Papua New Guinea); Hotyhska 2000 (New Guinea. Java, Borneo) 

M. pehpeiensis Hu, 1943 

Dussart and Fernando 1985 (Malaysia); Urn and Fernando 1985 (Malaysia); Dussart and Fernando 1986 (Malaysia; Australia: Northern Territory) 

M. pseudoannae Van de Velde, 1987 

Van de Velde 1987 (Papua New Guinea); Hotyhska 2000 (New Guinea, Australia?) 

M. pseudospinosus Dussart et Fernando, 1988 

Dussart and Fernando 1988 (Java) 

M. rarus Kiefer, 1981* 

Dussart and Fernando 1986 (Australia: Northern Territory) 

M. thermocyclopoides Harada. 1931 

Kiefer 1981 (Sumatra, Java, Bali, Lombok, Flores); Lim and Fernando 1985 (Malaysia); Dussart and Fernando 1986 (Kalimantan; Sulawesi; Australia: 
Northern Territory, West Australia, South Australia, Queensland); Holynski 1994a (Malaysia); Hotyhska 2000 (Java, Malaysia) 

M. t. acutus Dussart et Fernando, 1988 

Dussart and Fernando 1988 (Borneo: Kalimantan) 

M. tobae Kiefer, 1933 

Kiefer 1933 (Sumatra, Java), 1981 (Sumatra); Dussart and Fernando 1988 (Sumatra); Hotyhska 2000.(Sumatra) 

M. woutersi Van de Velde. 1987 

Van de Velde 1987 (Papua New Guinea); Hotyhska 1997b (Papua New Guinea) 


Species marked with asterisks do not occur in Australasia: M. aequatorialis inhabits Africa. West and Central Asia, M. annae is known only from Madagascar; M. 
leuckarti is restricted to Palaearctic; M. pilosus occurs in Madagascar and Aldabra Is.; M. rarus lives in Africa 

Table I. Summary of the published records of Mesocyclops in Australasia. 
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Museum of Nature, Ottawa), nor any other material of M. 
brerisetosus Dussart et Sarnita 1987, and M. pseu- 
dns pi nos us Dussart et Fernando, 1988 have not been 
available for me, no redescriptions of these species are 
provided here, but both species are included in the key. 

Those specimens for which no institution as place of 
the deposition is given, are in the Author's collection 
deposited in the Museum and Institute of Zoology, Warsaw. 

Abbreviations used in the text: Coll. l)adayana = 
Collection of J. Dadav, Hungarian Museum of Natural 
History, Budapest; KBIN=Koninklijk Belgisch Intituut voor 
Natuurwetenschappen, Brussel; MNHN = Museum National 
d’Histoire Naturelle, Paris; SMNK=Staatlichcs Museum 
fur Naturkunde, Karlsruhe; ZMA=Zoblogisch Museum, 
Amsterdam; CSNM = National Museum of Natural History. 
Smithsonian Institution. Washington. 

Pl-P4=leg 1-leg 4; enp=endopodite; exp=exopodite; 
P4enp3= third segment of leg 4; CV=copepodid V. 

Taxonomy 

Mesocyclops dayakorurn sp. nov. 

Types. Female holotvpe and one female paratype 
(Indonesia, East Kalimantan, Mahakam Valley, Muara 
Muntai, 0°23*S-116°22’ E, ca. .‘30 m a.s.l; swamp, depth ca. 1 
m; leg. M. & R. Hofyriski, 28 May 1989) are dissected and 
mounted on two slides each. Types are deposited at 
Museum and Institute of Zoology PAS. Warsaw. 

Etymology. This species is named after the Dayaks, 
the original people of Borneo. 

Description (female). Body length; 1300 pm; pro- 
somc/urosome: 2.02; cephalothorax, length/width: 1.14; 
cephalothorax width/genital double-somite width. 2.94 (all 
data refer to holotvpe). 

IVdigor 5 (Fig. 5A) without hairs, two medial and two lat- 
erodistal sensilla on dorsal surface of somite. Genital double¬ 
somite (Fig. 5A) relatively wide (length/width: 1.12) and 
naked, group of six pores posteriorly to P6. Seminal recepta¬ 
cle with narrow lateral arms and large distal part. 
Transverse ducts (Fig. 5B) curve deeply backwards to copu- 
latory pore in paratype specimen, in which the urosome was 
compressed by cover glass, yet in intact structure (holotvpe) 
this curvature seems to be very slight. Proximal part of sem¬ 
inal receptacle weakly developed, anterior margin arcuate in 
the middle. Posteriorly to horseshoe-shaped copulatory pore 
one circular pore (Fig. 5B). Copulatory duct short. Posterior 
margin of anal somite (Figs 5E,F) with small ventral and 
largo dorsal spinules, no spinules laterally. Caudal rami (Figs 
5D,E,F) short (length/width: 2.33 in holotvpe, and 2.2b in 
paratype), without medial hairs, dorsal and ventral surfaces 
adorned with tiny spinules in random pattern. No spinules at 
implantation of lateral caudal, and lateralmost terminal 
setae. Dorsal and lateralmost terminal setae subequal. 
Length of terminal setae from medialmost to lateralmost; 
355 pm, 650 pm, 475 pm, 135 pm in holotype, and 360 pm. 


660 pm, 460 pm. 130 pm in paratype. Longest terminal 
seta/length of urosome: 1.51 (holotype), 1.55 (paratype). 

Armature formula of 17-segmented antennule: S. 4,2,6, 
4, 14* lsp, 2. 1. 1, 0, 1. H-lae. 0, 1, 2, 2+ae, 7+ae, typical 
for genus (Fig. 49A). Serrate hyaline membrane on last 
antennulary segment, extending to implantation of medial 
seta of segment only, with two (holotype) or one (paratype) 
small notch (Fig. 3C). Ventral spinules present on segment 
1 only, dorsal surface of segment 1, 2, 11, 14-10 adorned 
with scattered shallow pits in holotype. 

Antenna armed with 3 setae on basipodite, and 1, 7, 7, 
setae on endopodal segments 1-3, respectively. Caudal 
spinule ornamentation of basipodite (Fig. 3B) composed of: 
long proximal spinules on lateral rim; tiny spinules on 
media] rim near base; oblique row of spinules (6, 7) next to 
proximal row on lateral rim; longitudinal row of spinules 
(8) along lateral rim. Frontal spinule pattern of antennary 
basipodite (Fig. 3A) consisting of longitudinal row (11-14 
spinules) along lateral rim and group of spinules (6-9) 
next to implantation of exopodite seta. 

Except for fringe hairs overhanging toothed distal rim, 
no other hairs on ventral surface of tabrum (Fig. 3E). 
Vertical cleft separating epistoma from rostrum with elon¬ 
gate strong hairs. 

Mandibulary palp bears two long and one short setae. 
Gnathobase ornamented with three groups of spinules of 
relatively large and about equal size near palp (Fig. 4C). 
Row of elongate spinules ventrally, at base of three middle 
gnathobasic teeth. 

Maxillulary arthrite (Fig. 4D) with three distal claws, 
one ventral seta at their base; four paired setae (one pair of 
longer claw-like, and one pair of smaller setae), one small 
naked and one long feathered setae on medial rim, and 
small spine near base of arthrite. Maxillulary palp bearing 
one spine and two setae apicallv. one lateral seta pmximal- 
ly and three setae on lateral (outer) lobe, without spinules. 
Lateralmost seta of lateral lobe without longsetules. 

Maxilla (Fig. 4A) with syncoxopodite, basipodite and 
one-segmented endopodite. Praecoxal-coxal suture pre¬ 
sent on caudal surface only. Praecoxa bearing one endite 
with two setae, coxa bearing one endite distallv and one 
endite at distal third with two and one setae respectively. 
No spinules on frontal surface of eoxopodite. Basipodite 
with two setae, shorter seta inserted caudally, longer 
inserted in front of claw-like endite which armed with 
many teeth. Basipodite seta in front of endite with few cau¬ 
dal spinules near its articulation, and two longer setules at 
proximal third, which followed by fine teeth on posterior 
edge only. One-segmented endopodite bear five setae. Two 
small setae (broken off in holotype) inserted on caudal sur¬ 
face of lateralmost spiniform seta very near its articulation 
with free endopodal segment. 

Maxilliped (Fig. 4B) with syncoxopodite, basipodite and 
two-segmented endopodite. Syncoxopodite bear three 
setae; group of large spinules on frontal surface present. 
Basipodite with one medial seta at distal third and one 
spiniform seta on frontal surface; spinules on lateral rim 
and caudal surface arranged in two groups. Enpl with one 


http://rcin.org.pl 



368 


M. HOtYNSKA 



Figure 3. Mesocyclops dayakorum sp. nov. (A) Antennary basipodite. frontal: (B) An ten nan basipoditc. caudal; (C) Last antennulary segment; 
(D) P4 protopod ite, caudal; (E) Lab rum, epistoma. rostrum. A—I): holotype; E: paratype. Scales: 50 jum. 
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Figure* 4. Mesacyclops dayakorutn sp. nov. (A) Maxilla, frontal; (B) Maxilliped, frontal; (C) Mandible, frontal; (D) Maxillule, frontal; (F) PI protopodite, 

frontal. A-I): holotype; E: paratype. Seale; 50/xm. 
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Figure 5. Mesocyclops dayafcorum sp. nov. (A) Pediger 5 and genital double-somite, ventral; (B) Copulalorv pore, copulatorv duct, and the medial section 
of the transverse ducts; (C) P4enp3; (D) Anal somite and the caudal rami, dorsal - spinule ornamentation is not shown ; (E) Caudal ramus, spinule orna¬ 
mentation. ventral; (F) Caudal ramus, spinule ornamentation, dorsal; (G) Urosome, ventral. A, C. D. E G: holotype; B and E; paratype. Scales: 50 jim. 
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stout seta and few spinules on frontal surface, Enp2 with 
three setae of medially increasing length. 

Armature of legs 1-4 ('Fable 2) 



Coxa 

Basis 

Exopodite 

Endopodite 

Leg 1 

0-1 

1-1 

1-1; 1-1; 1-11,1-2 

0-1; 0 2; 14,1-3 

Leg 2 

0-1 

1-0 

1-1; 1-1; 141,1-3 

0-1; 0-2; 14,1-3 

Leg 3 

0-1 

1-0 

1-1; 1-1; 141,1-3 

0-1; 0-2; 14,1-3 

Leg 4 

0-1 

1-0 

1-1; 1-1; 141,1-3 

0-1; 0-2; 141-2 


Tablt* 2. Armature* of leg 1-4 lit Mesocyclops duyukontm sp tiov. (Spines 
art* denoted by Koman, setae by Arabic numerals. The armature on the 
outer margin of any segment is given first, followed by the elements on the 
apical and inner nmrgins,) 

Couplers naked on frontal and caudal surfaces, distal 
margin of leg 4 coupler with two large outgrowihs (Fig. 
2D). Medial expansion of PI basipodite with spine; tiny 
spinules arranged in arch on frontal surface of segment 
(Fig. 4E). Medial expansion of basipodite of P1-P4 with 
apical hairs. Caudal spinule ornamentation of P4 cox- 
opodite consists of (Fig. 3D): intermittent row of few spin¬ 
ules (5, 7) along distal rim; few (7. II). relatively short spin¬ 
ules arranged in one or two rows at laterodistal angle; 
many (10-14) large spinules along proximal rim; lateral 
rim bare. P4 eoxopodite seta conspicuously longer (1.53X 
in holotype; 1.65 x in paratvpe) than height of medial 
expansion of P4 basipodite. P4enp3 (Fig. 5C) length/width: 
2.50 (holotype), 2.73 (paratype). Apical spines subequal, 
length ratio of longer apical spine and P4enp3 01)1 in holo¬ 
type and 0.87 in paratvpe. Lateral edge of medial apical 
spine with many teeth. 

Segmentation and setation of P5 typical of genus, setae 
relatively long. P0 with one long (123 pm) medial seta and 
two small lateral spines (7 pm. 5 pm) - data refer to 
pa rat y pc. 

Male unknown. 

Diagnosis. Mesocyclops f Ulya kn nun can be distin¬ 
guished form its congeners by the following combination of 
characters: pediger 5 and genital double-somite without 
hairs; seminal receptacle with narrow lateral arms, anteri¬ 
or margin of proximal part arcuate, eopulatory duct short; 
posterior margin of anal somite with small spinules ven- 
trallv, large spinules dorsally and ban* laterally; caudal 
rami short, adorned with tiny spinules in random pattern, 
no hairs; spinules at implantation of latcralmost terminal, 
and lateral caudal setae absent; serrate hyaline membrane 
of the last antennuiary segment extending to implantation 
of medial seta of segment; ventral spinules present only on 
first antennulary segment; second endopodal segment of 
antennae armed with 7 setae; spinule ornamentation of 
antennary basipodite (caudal pattern simple, few medium¬ 
sized spinules in longitudinal row along lateral rim; group 
of spinules next to implantation of exopodite seta present 
on frontal surface); with exception of distal fringe hairs no 
other hairs on ventral surface of labrum. epistoma bare, 
row of strong hairs in vertical cleft: maxillulary palp 
naked; PI basipodite with medial spine, frontal surface of 
segment with tiny spinules arranged in arch; P4 coupler 


with large outgrowths, naked: caudal spinule ornamenta¬ 
tion of P4 eoxopodite (few spinules in intermittent row r 
along distal margin; many spinules along proximal rim, lat¬ 
eral rim bare); medial expansion of P4 basipodite with api¬ 
cal hairs; lateral margin of medial apical spine of P4 
endopodite with many teeth; P5 bearing conspicuously 
long apical and lateral setae. 

Distribution, . Known only from the type locality. 

Remarks. See Mesocyclops cinrwini. 

Mesocyclops darmini Dussart et Fernando, 11188 

Mi sac y cl a/is <ln nt ■ i n i Dussart el Fernando, WS8: 259, Figs 71-78. 
Mesfjcyclops runts: Dussart and Fernando 198b: 291. 

Types. Mesocycloifs darwini: 2 paratypes, 9 9. (MNHN: 
Cp 935) - Beatrice Lagoon (inundation area of Adelaide 
River ), near Darwin, Australia, leg. Tann, 7 Sep 1981. 

Other material examined. PAPUA NEW GUINEA: 2 V 9 on two 
slides (SMNK 10419. 19420) - 10419 "Mcsocydops 29 V, Abd.+P5, 
Kiefer 17.10.78; Ncu Guinea AugustofliiB, 397”; 10420: "Mesocyclops 
9. A1-P4, Kiefer 17.lO.7S; Neu Guinea AugustafluB, 397". 49 9 - 
Lagoon, shore, 9°02 , S-14fi°45 , E, 20 km E Oho Mission, 70 kin NW Port 
Moresby, Central Prov. [135/b], leg. M. A- K. Holyriski, 22 Apr 1989. 

"Mcsfxyclops rants oriental is*' (unpublished name); “holotype”, 9. 
(KBiN: 2052S/A, 3275) and two “paratypes", 9 9 . (KBIN; 2652HH.C, 3275) 
- Nubia village (bombbole), Madang Prciv,, Papua New Guinea, leg. K. 
Wouters. 29 May 1982, del. I. Van de Velde. 

INDONESIA. Irian .lava: I 9 - Shallow pool under rainforest 
canopy or house-hold wells. Transmigration settlement Number IX, 
Tintika. 04°3U , 8-t3b‘ o 46 E, leg. E. P Ebsworth. 20 Jul 1999. 

Comparative material. Mestxydops runts: 2 syntypes (SMNK. 
10939. 10940) - 10939: “ Mesocyclops runts n. sp. 2 V 9. A1-P4. Kiefer 
24 4.80, Kongo. Ondosec 1214 H. Dumas (285), 29.7.1935; 10940: 
Mcsfxydo/ts rants n sp. 29 9, A1-P4. Kiefer 24.4.80; Kongo. 
Ondosce 1214 II Damas (285), 29.7.1935. Mcsocymps rums: 19 
(KBIN) - "Mesocyclops runts Kiefer. 1981. Lac Mugesera Kiss coll 
50555". 2°06‘S-.30 o 20'E, Ruanda, 0.0.1958., del. 1. Van de Velde; 19 
(KBIN) 'Mesocyclops runts Kiefer, 1981, Lae Mugesera Kiss coll. 
50580". 2TM) , S-30°20 , E, Ruanda, 7.0.1958.. del. I. Van de Velde. 

Description (female). Body length: 950-1230 pm; pro- 
some ca. 1.0—1.0 times as long as urosome; cephalothorax 
nearly as long as wide. 

Pediger 5 (Fig. 7B) without hairs, bending over genital 
double-somite. Genital double-somite 1.0-1.4 times as long 
as wide, no hairs on somite. Seminal receptacle (Figs 7B, 
8E) with narrow lateral arms, large sac-like distal part, and 
proximal part of variable but smaller size; anterior margin 
of proximal part arcuate in middle; transverse ducts curve 
deeply backwards, forming conspicuous V-shapc, to copu- 
latory pore; eopulatory pore horseshoe-shaped; eopulatory 
duet long. Posterior margin of anal somite (Figs 7F,G) bear¬ 
ing ventral spinules only. Caudal rami (Figs 7F,G, 9G) 
27-3.7 times as long as w ide, without medial hairs, dorsal 
surface adorned with tiny spinules in random pattern (no 
data on ventral spinule ornamentation). Spinules at 
implantation of lateral caudal, and latcralmost terminal 
setae, absent. Dorsal caudal seta 0.7-1.2 times as long as 
latcralmost terminal seta. Relative length of terminal setae 
from medialmost to latcralmost: 2.2-2.H, 37-5.2, (value 5.8 
given by Dussart and Fernando (1988)], 3.1-3.9, 1. Longest 
terminal seta 0.9-1.2 times as tongas urosome. 
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Figure 6. Mesocyclops darwini Dussart et Fernando, 1988. (A) Antennary basipodite, caudal: (B) Antennarv basipodite, frontal; (C) Last antennulary seg¬ 
ment; (D) Maxilla, frontal; (E) Mandible; (F) Maxillulary palp. All the drawings show the paratypes [Australia: Darwin]. Scale: 50 ym. 
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B. F-G 


Figure 7. Mesocyclops darn'ini Dussart el Fernando. 19KS. (A) Maxillipcd syncoxopodite, frontal: (B) Pediger 5. and genital 
double-somite, ventral; (C) P4 protopodite. eaudal; (D) PI protopodite, frontal; (E) P4enp3; (F) Caudal ramus. dorsal; (G) Cuudal 
ramus, ventral. All the drawings show the paratvpes (Australia: Darwin). Scales: 50 ^m. 


Armature formula of 17-segmented antennule, like in 
M. dayakonun , typical for genus (Fig. 49A). Hyaline mem¬ 
brane on last antennulary segment (P"ig. 6C), serrate to 
implantation of medial seta of segment only and smooth 
beyond it, with two or more small notches. Ventral spinules 
present on segment 1 only, dorsal surface of antennulary 
segments sometimes adorned with scattered shallow' pits. 


Antenna armed with 3 setae on basipodite and 1, 8, 7, 
setae on endopodal segments 1-3, respectively. Caudal 
spinule ornamentation of basipodite, simple (Figs 6A, 8A): 
long proximal spinules on lateral rim; tiny spinules on 
medial rim in proximal third; many spinules (8-14) in 
oblique row next to spinules on lateral rim; longitudinal 
row' (12-21 spinules) along lateral rim. Frontal spinule pat- 


http://rcin.org.pl 















































374 


M. HotYNSIU 


tern of antennary basipodite (Figs 6B, 8B) composed of 
longitudinal row (12-20 spinules) along lateral rim, group 
of spinules (6-10) next to implantation of exopodite seta, 
large spinules along proximal rim, and transverse spinule 
row near base of segment. 

Segmentation and setation of mouthparts, like in .1/. 
dayakorum. typical for genus. Besides ventral fringe 
hairs overhanging the relatively few teeth (9/10) on distal 
rim, fine hairs in belt under epistoma; vertical cleft and 
epistoma with fine hairs. Gnathobase (Figs 6E, 8C) bearing 
three groups of spinules near palp (those forming trans¬ 
verse row conspicuously larger than others) and one spin¬ 
ule group proximaily to this triplet. Maxillulary palp (Fig. 
6F) without spinules: lateralmost (longest) seta of lateral 
lobe without longsetules. Frontal surface of maxillary cox- 
opodite (Fig. 6D) with tiny, hardly visible spinules at most. 
Basipodite seta in front of claw-like basal endite with few 
caudal spinules near its articulation, and two longer 
sctules ca. at proximal two-fifth, which followed by fine 
teeth on posterior edge only. Maxilliped syneoxopodite 
(Figs 7A, 8D) adorned with oblique row of largo spinules cm 
frontal surface; spinules on lateral rim and caudal surface 
of basipodite arranged in two groups. 

Armature of legs 1-4 as in M. dayakorum (Table 2). 

Couplers naked on frontal and caudal surfaces, distal 
margin of leg 4 coupler with two very large outgrowths 
reaching ca half height of medial expansion of P4 
basipodite (Figs 7C, 9C). Medial expansion of PI basipo¬ 
dite with spine extending from third to half of second 
endopodal segment; on frontal surface of basipodite con- 
spicuouly large spinules arranged in group (Figs 71), 9F). 
Apical hairs on medial expansion of basipodite present in 
P1-P3, absent in P4. Caudal spinule ornamentation of P4 
coxopodito (Figs 7C, 9C) composed of: intermittent or con¬ 
tinuous row (11-16 spinules) along distal rim: 9-13 spin¬ 
ules arranged in one row at laterodistal angle; many (8-16) 
large spinules along proximal rim; distinct row of strong 
hairs proximaily to row at laterodistal angle; and long 
hairs on lateral rim. P4 coxopodite seta 1.3-1.6 times 
longer than height of medial expansion of P4 basipodite. 
P4enp3 (Fig. 7E) 2.6-2.I) times as long as wide. Of apical 
spines medial one 0.9-1.2 times as long as lateral; length 
ratio of longer apical spine and P4enp3, 0.7-0.9. Lateral 
edge of medial apical spine with many teeth. 

P5 (Fig. 7B) medial spine short. 0.5-0.6 times as long as 
genital double-somite, apical seta 1.0-1.3 times as long, lat¬ 
eral seta 0.7-0.9 times as long as medial spine. 

Distribution . Northern Australia (Northern Territory. 
Queensland), and New Guinea. 

Biology. Recorded from ephemeral waterbodies in 
inundation areas, lagoons, ponds. 

Remarks. Mesocyclops done ini has several features 
supposed here to be plesiomophic [taxa used as out¬ 
groups: Diacyclops bernardi (Petkovski, 1986), 
Thcrmocyelops oithonoides (Sars, 1863). T. missus 
(Fischer, 1853), Acanthocy clops smithae Reid, 1999; 
A ca n thocy clops vemalis (Fischer, 1853); Megacyclops 
riridis (Jurine, 1820)]: 


1. medial spine on basipodite of PI, present; 

2. only the first antennulary segment adorned with ventral 
spinules; 

3. serrate hyaline membrane of last antennulary segment 
not extending beyond implantation of medial seta of 
segment; 

4. caudal spinule pattern of antennary basipodite simple. 

5. seminal receptacle with narrow' lateral arms: light 
microscopic observations made on South American 
taxa [.)/. psendomeridianus Defaye et Dussart, 1988 
(Fig. 2D); M. intermedins, M. elliptic us Kiefer, 1936, 
M. nwridianus (Kiefer, 1926), and M. curias , Dussart 
1987) seem to suggest that “narrow lateral arms” of the 
seminal receptacle in these species and in M. darwini 
also, are actually canals ending in genital antra rather 
than lateral protrusions of a closed sac (seminal recep¬ 
tacle), in which case might be homologous with the 
ancestral receptacle ducts. 

The character states mentioned above, while often 
occurring in the Neotropical representatives of the genus, 
in this combination are retained only in four other out of 47 
Palacotropical species: Mesocydojis pa/udosus Lindberg, 
1956 [character 3 is unknown] - restricted to the East 
African Lake District; Mesocyclops rams Kiefer, 1981 - 
distributed from the Tibesti Mountains to Mozambique in 
Africa, westermost record from Nigeria (Jejc 1988), the 
record from the Northern Territory in Australia (Dussart 
and Fernando 1986) actually refers to M. darwini ; M. 
tenuisaceus (Sars, 1927) [serrate hyaline membrane on 
the last antennulary segment extending beyond the 
implantation of the medial seta (Van de Velde 1984)] - 
known only from South Africa; and M. dayakorum - east¬ 
ern Borneo. The symplesiomorphies listed above, however, 
could define only a paraphyletic group. Close kinship of 
any pair of these taxa should be indicated by shared 
derived features. A priori polarization in majority of the 
characters used in the descriptions seems to be very prob¬ 
lematic because of the highly mosaic distribution of the 
character slates in Mesocyclops species. Vet out-group 
comparisons with the genus Diacyclops and association of 
the character state with other presumably plesiomorphic 
features suggest, that the short copulatory duct in M. 
tenuisaceus , . 1 /. yaludosus , and M. dayakorum is an 
ancestral state, while the long copulatory duct supposedly 
is a synapomorphy of M. rams and M. darwini. The very 
close rclationsip between M. rams and M. danciui was 
already recognized by Van de Velde, who identified the 
specimens from Papua New Guinea (Madang Prov.) as a 
subspecies of M. rams, and Dussart and Fernando (1981)) 
reporting M. rams (M. darwini in fact) from the Northern 
Territory, Australia. Mesocyclops danrini can be distin¬ 
guished from M. rams by having large spinules arranged 
in group on the frontal surface of PI basipodite (Fig. 9F) 
[no spinules in M. rams (Fig. 9E)], the caudal spinule pat¬ 
tern of P4 coxopodite [many large spinules along proximal 
rim in M. danrini (Fig. 9C), vs. few large in M. rams (Fig. 
9A)], caudal spinule ornamentation of antennary 
basipodite [longitudinal row of 12-21 spinules along later- 
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Figure 8. Mesotyclops darwini Dussart et Fernando. 1088. female. (A) Antennary basipodite, caudal; (B) Antennarv basipodite, frontal; (C) Spinuie orna¬ 
mentation next to the mandibulary palp; (D) Maxilliped syneoxopodite. frontal; (E) Genital double-somite, ventral. All the figures show “ M. rants orieti- 

tails” [I’apua New Guinea: Nubia). Seales: 50 ^m. 
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Figure 9. A. B, D. K, Mesof't/clops rants Kiefer 1981, female: (A) P4 protopodite, eaudal [Kuanda: 
Lake Mugescra); (B) Antennary basipodite. eaudal [Ruanda: L. Mugesera); (I)) Seminal recepta- 
cle [Tanganyika); (E) PI basipodite, frontal [Ruanda: L. Mugesera). C. F. G, M. darwini. (= 1/. 
rants oriental is”), female [Papua New Guinea: Nubia): (C) P4 protopodite, caudal; (F) Pi 
basipodite, frontal; (G) AnaJ somite, and caudal rami, dorsal. Scales: 50 ^m. 


A-C, E-F 
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al rim extending beyond implantation of exopodite seta in 
M. da nr ini (Figs 6A, 8A), vs. 10-14 spinules not reaching 
the height of exopodite seta in M. rams (Fig. 9B).] 



Australia (Darwin) 

PNG (Madang, Sepik) 

Body length (pm): 

(950) 1135, 1145 

- 

Cephthx l/w: 

0.97,1.03 

- 

Gen dos l/w: 

1.25 

1,13,1.40 

Pros/Uros: 

1 56, 1.57 

- 

P4enp3 

l/w: 

2.62, 2.89 

2.65-2.95: 2.80 

ap sp med/lat: 

1.14. 1.20 

0.86-1.04: 0.95 

ap sp/enp3 1: 

0 73, 0.85 

0.74-0.91:0.82 

P5 

ap s/med sp: 

- 

1.08, 1.28 

lat s/med sp: 

0.75 

0.77-0.82: 0.79 

Caudal ramus, l/w: 

3.05. 3.26 (3.7) 

2.73-3.33: 3.03 

Caudal setae 

term si/S4 

2.40, 2.79 (2.4) 

2.20-2.40: 2.32 

term S2/S4 

3.67, 4.36 (5.8) 

4.33-5.20: 5.00 

term sa/S4 

3.14, 3.50 (3.9) 

3.09-3.70: 3.46 

dors s/S4 

0.69 (1.0) 

0.78-1.20: 0.94 

term S 2 /Uros 

0.92 

1.05,1.12 


Fable 3. Morphometric comparison of M. darwini (types) and ~M. rams 
oriental is” ( ..types’*+specimens from AugustafluU ( = Sepik River)]. 
Values in hold are measurements of Dussart and Fernando (HISS). Mean 
values are counted from the author's data and given only, if more than two 
specimens were measured. 

Abbreviations: 

Cephthx 1/w: cephalothorax. lengthAsIdth; (Jen dos t/w: genital double-somite, 
length/width; Pros/l’ros; Prosome length/Urosome length: ap sp medial: apical 
spines of P4cnp3, medial lateral; ap sp/enpli I: length of longer apical 
spimvlength of P4enp3; ap *'med sp: P5. apical seta medial spine; lat svnied sp: 
Pa. lateral seta/medial spine: term si. term ta. term w. term si: caudal terminal 
setae from medialmost to lateralrnost, dors s/si, caudal setae, dorsal/lateral* 
most terminal setae; term sa/l ros: longest terminal seta/length of urosome. 


Mesocyclops pseudoannae Van dc Velde, 1987 

Mesocyclops pseudoantute Van de Velde, 11)87: 150-151. Figs 2-14. 

? Mesocyclops antiac: Dussart and Fernando 1980: 291. 

Types. Mesocyclops pseudoannae : Holotype, 9, 
(KBIN: 26528/B, 3283) 2 paratypes, 9 9, (KBIN: 26528/A.D. 
3283), and 1 allotype, cJ, (KBIN: 26528/E, 3283) - Swamp. 
Hansa Point, 4°1 rS-144°54’E, Papua New Guinea leg. K. 
Wouters, 31 May 1982. 

Other material examined. PAPUA NEW GUINEA: 0 ? 9, \6 - 
Swamp, Kiwo village, 9 km N Madang, 5 a 09’S-145°48'E, Madang Prov., 
[57] leg. R. & M. Holynski, 02 Mar 1989. 

Comparative material. Mesocyclops splendid ns: SKI LANKA: 
29 9 (Coll. Dadayana: HI. 253) - "Cyclops leuckarli 1070, 1896 
Madams/.". INDIA. Kerala: 29 9 - Faddy fields, near Guruwayoor 
Temple, Trichur District, leg. S. George, 03 Jan 1992: I 9 - marshy 
area adjacent to Chalakudy railway station. 10°18 r N-70°22’E, leg. S. 
George. 02 Sep 1992. 

Mesocyclops annac Kiefer 1930: neotvpe. 9, on two slides 
(SMNK: 10381, 10382) - 10381: 4 Mesocyclops antuie n. sp. V, 
Abd+P5, neotypus, Kiefer 21.8.78; Madagaskar. Tananarive V. aus 
1303, Waterlot leg. 1924; 10382: “ Mesocyclops on nor n. sp. 9. A1-P4, 
neotypus, Kiefer 21.8.78; Madagaskar, Tananarive V. aus 1303, 
Waterlot leg. 1924. 

Description (female). Body length: 915-1080 pm. 
Pediger 5 without lateral hairs. Genital double-somite (Fig. 


10E) adorned with shallow pits, no hairs on somite. 
Posteriorly to P6 six pores in group. Seminal receptacle 
(Fig. 10E) with slender lateral arms curved backward, 
anterior and posterior margin of proximal part parallel, 
anterior margin sinuate in middle. Transverse ducts run 
more or less along posterior margin and directed to each 
other at obtuse or shallow acute angle before connection 
with copulatory duct. Copulatory duet nearly straight or 
slightly curved, part connecting copulatory pore with 
transverse ducts is not discernible [..jointed canal” (Van de 
Velde 1987) absent). Spinules along posterior margin of 
anal somite absent laterally, small dorsally, and medium¬ 
sized ventrally. Caudal rami short (Fig. 12G), 2.1-2.5 times 
as tongas wide, without hairs. Spinules at implantation of 
lateralrnost terminal and lateral caudal setae absent. 
Dorsal caudal seta 1.0-1.1 times as long as lateralrnost ter¬ 
minal seta. Relative length of terminal setae from medial- 
most to lateralrnost: 2.4-2.9, 4.6-5.G, 3.2-4.0, 1.0. Longest 
terminal seta 1.6-1.7 times as long as urosome. 

Armature formula of 17-segmented antennule, like in 
M. dayukomm, typical for genus (Fig. 49A). Serrate hya¬ 
line membrane on last antennulary segment (Fig. 10C), 
extending only to implantation of medial seta of segment, 
with two or more small notches. None of antennulary seg¬ 
ments ornamented with ventral spinules, yet dorsally 
adorned (most often on article 1 and 4) with scattered shal¬ 
low pits . 

Antenna armed with 3 setae on basipodite and 1, 9, 7, 
setae on endopodal segments 1-3, respectively. Caudal 
spinule ornamentation of basipodite (Fig. 10B) consisted 
of: spinules on lateral and medial rim, near base; few (3-7) 
large spinules in oblique row next to spinules on lateral 
rim; longitudinal row' of small spinules (10-14) of equal 
size along lateral rim. Frontal spinule pattern of antennary 
basipodite (Fig. 10A) composed of longitudinal row of large 
spinules (13-18) along lateral rim, and group of spinules 
(7-9) next to implantation of exopodite seta. 

Segmentation and setation of mouthparts, like in M. 
dayakorum , typical for genus. Except distal fringe hairs 
no other hairs on labrum, epistoma and vertical cleft also 
naked. Gnathobasc adorned with additional rows/groups 
of spinules (Fig. 10F), proximally to three groups near 
mandibulary palp. Spinules near palp large and of similar 
size. Maxillularv palp (Fig. tlC) without spinules; lateral- 
most (longest) seta of lateral lobe without long setules. 
Frontal surface of maxillary coxopodite without spinules; 
basipodite seta in front of daw-like basal endite with fine 
teeth on posterior edge only (Pig. 11A). Maxilliped syncox- 
opodite adorned with few large spinules on frontal surface 
(Fig. Ill)); spinules on lateral rim and caudal surface of 
basipodite arranged in two groups. 

Armature of P1-P4 as in M. dayakorum (Table 2), 
medial spine of PI basipodite reaching proximal quarter to 
half of second endopodal segment. Frontal surface of PI 
basipodite ornamented with tiny spinules arranged in arch 
(Fig. 11E); medial expansion of basipodite of P1-P4 with 
apical hairs. Couplers naked on frontal and caudal sur¬ 
faces in all legs, distal margin of P4 coupler bearing two 
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Figure 10. A-C, E, F Mesocyclops pseudoaimuc Van de Velde, 1987, female [Papua New Guinea: HiwoJ: (A) Antennarv 
basipodite, frontal; (B) Antennary basipodite, caudal; (C) Last antennulary segment; (E) Genital double-somite, ventral; (F) 
Mandible, frontal. D. Mesocyclops arniae Kiefer, 1930: Pediger 5 and genital double-somite, ventral, neotvpe [Madagascar]. 

Scales: 50 jim. 
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Figure 11. Mesocyclops pseiidoatmae Van de Velde, 19S7. (A) Maxilla, 
frontal, holotypo; (B) Maxilliped, frontal, paratype; (C) Maxillularv palp; 
(D) Maxilliped syneoxopodite, frontal; (E) PI protopodlte. frontal ; (F) 
P5. C-F show females from Kiwo (Papua New Guinea). Scales; 50 pin. 


CD 
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- A-C 

Figure 12. Mvanryelops fMeudoannae Van de Velde, 1087. A -i\ Male, allo¬ 
type: (A) P4 protopodite, eaudal; (B) Antennarv basipodile. frontal; 
(C) Antennary basipodite, eaudal. D-G. Female: (D) P4 protopodite, eaudal 
(Kiwo); (E) P4 protopodite. caudal, holotype; (F) F J 4enp,‘l. holotype; 
((J) Anal somite and eaudal rami, ventral [Riwo], Scales: 50/xm. 
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Figure 13. A-K. Mesocyclops spleudldus Lindbcrg, 1943. female (S—India: 
Chalakudy). (A) IVdigcr 5 and genital double-somite, ventral: (B) 
Copulatory pore and duct, and the medial section of the transverse duets; 
(C) P4 prolopodite, caudal; (D) First anlennulary segment; (E) Spinule 
ornamentation of the mandible; E Mesocydops auntie Kiefer. 1930: P4 
protopodite. caudal, neotype [Madagascar]. Seales: 50 ^m. 


large and acute outgrowths. Caudal spinule ornamentation 
of P4 coxopodite (Figs 121),E) composed of: 10-13 spinules 
in continuous row along distal rim; relatively short spin¬ 
ules arranged in one row at laterodistal angle; row of 4-9 
spinules along proximal rim, lateral ones may be conspic¬ 
uously large; distinct row of strong hairs at midlength of 
segment. P4 coxopodite seta 1.4-1.9 times longer than 
height of medial expansion of P4 basipodite. P4enp3 (Fig. 


12F) 2.0-2.9 times as long as wide; of apical spines medial 
one 1.0-1.1 times as long as lateral. Lateral edge of medial 
apical spine with many teeth. 

Male. Body length: 992 pm (Van de Velde, 1987). No lat¬ 
eral hairs on pediger 5. P6 flaps without spinule ornamen¬ 
tation. Anal somite bearing spinules along entire posterior 
margin. Caudal rami 1.9-2.0 times as long as wide. 
Spinules at implantation of lateralmost terminal setae and 
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lateral caudal setae present. Dorsal caudal seta 0.84 times 
as long as lateralmost terminal seta. Relative length of ter¬ 
minal setae from medialmost to lateralmost: 2.3-2.5, 
3.9-4.2,3.0-3.1,1.0. Longest terminal seta 1.3 times as long 
as urosome. 

Antennule lH-segmented, but with incomplete subdivi¬ 
sion of compound apical segment. Armature formula: 
8+3ae, 4, 2, 2 + ae, 2. 2, 2, 2, 1+ae+sp, 2. 2, 2. 2+ae, 2, 
1 +ae, [5, 7+aej. At distal geniculation plate-like structures 
(one on segment 14 and two on segment 15) with striated 
surface and single pore, and short conical element on seg¬ 
ment 14 and 15 each (Fig. 49B,C). First antennulary seg¬ 
ment ornamented with row' of spinules on ventral surface. 

Second endopodal segment of antenna bearing 6 setae. 
Caudal spinule pattern of antennary basipodite like in 
female (Fig. 12C). Spinules (8) in longitudinal row r along lat¬ 
eral rim very small, of equal size. Frontal spinule ornamen¬ 
tation of antennary basipodite (Fig. 12B) composed of lon¬ 
gitudinal row of 12, 13 large spinules along lateral rim, and 
group of spinules (7) next to implantation of exopodite seta. 
No spinules on maxillulary palp and maxillary coxopodite. 

PI basipodite with medial spine. Frontal surface of PI 
basipodite ornamented with tiny spinules arranged in arch; 
medial expansion of basipodite of P1-P4 with apical hairs. P4 
coupler naked, bearing tw'o large and acute outgrowths on 
distal margin. Caudal spinule ornamentation of P4 cox¬ 
opodite like in female, except that strong hairs at midlength 
of segment absent (Fig. 12A). P4 coxopodite seta 1.4-1.5 
times longer than height of medial expansion of P4 
basipodite. P4enp3 2.7-21) times as long as wide; of apical 
spines medial one 1.2 times as long as lateral. Lateral edge 
of medial apical spine with many teeth. PH armed with medi¬ 
al spine and two lateral setae. In contrast to figure of allotype 
(Van de Velde, 1987), seta next to medial spine conspicuous¬ 
ly (l.H times) longer than former element in male from Riwo. 

Distribution. The species is known so far only from 
few marshy areas in Madang Province, (Papua New f 
Guinea), yet record of Mesocyclops annae" from 
Northern Territory and Queensland in Australia (Dussart 
and Fernando 1986) supposedly also refers to M. 
pseudoannae. 

Remarks. Mesocyclops pseudoannae also displays 
some of the ancestral features (characters 1, 3, 4) listed in 
the description of M. darwini. Yet, the lateral part of the 
seminal receptacle are wide sacs and not canal-like, and 
none of the antennulary segments is adorned with ventral 
spinules. The latter feature is considered here as an 
autapomorphy of M. psetidoatmae. The wide and elongate 
lateral arms of the seminal receptacle, anterior and poste¬ 
rior margin of which are nearly parallel and curved strong¬ 
ly backward, are also shared by M. annae Kiefer, 1930 
(Fig. 10D) (Madagascar) and M. splendidus Lindberg 1943 
(Fig. 13A) (South India, Sri Lanka, and Bangladesh). The 
three species showing highly disjunct distribution pattern 
can be distinguished from each other by only few' 
“microcharacters": 1. apical hairs on medial expansion of 
P4 basipodite absent in M. attnae (Fig. 13F), present in M. 
splendidus (Fig. 13C) and M. pseudoatmae (Figs 12 I),E); 


2. row of spinules on ventral surface of the first antennu¬ 
lary segment present in M. annae, and M. splendidus 
(Fig. 13D), absent in M. pseudoannae ; 3. tranverse ducts 
(female genital system) shifted forwards near anterior 
margin of proximal part of seminal receptacle in M. annae 
(Fig. 10D), but running in parallel with posterior margin of 
proximal part of seminal receptacle in M. splendidus (Fig. 
13A) and M. pseudoatmae (Fig. 10E); transverse ducts 
directed to each other at deep acute angle before connec¬ 
tion with copulatory duct, and “jointed canal" present in M. 
antuie (Fig. 10D) and M. splendidus (Fig. 13B), vs. trans¬ 
verse ducts meet obtuse, or shallow' acute angle, and 
“jointed canal" absent in M. pseudoannae (Fig. 10E). 

Mesocyclops cf. yenae 

Types. Mesocyclops yenae Holynska, 1998: Holotype 
(9) and 17 paratypes (9 9) (MIZ) - Hue, 1H 0 30 , N-107°30 , E, 
Vietnam, leg Dr. Hue, 28 May 1996. 

Other material examined. 2 9 9 (KBIN: COP3742A.B; COP3744A.B) 
- COP3742A: “4/. brevisetosus Dussart & Sarnita, del. V. d. Velde 
1989, IA . Abdomen 9; I. G. 27362, st. 7025, Awar Point. Papua N. G. 
Sago put”; COF3742B: “4/. brevisetosus Dussart & Sarnita. 1987 del 
V. d. Velde 1989; I. G. 27362 st. 7025, Awar Point. Papua N. G. Sago put. 
IB, AI-P4 9”; COP3744A: “4/. brevisetosus Dussart & Sarnita, 1987, 
det. V. d. Velde 1989; 1. G. 27362 st. 7025, Awar Point. Papua N.G. Sago 
put. 3A. A1-P4 9”; COP3744B: “4/ brevisetosus Dussart & Sarnita. 
1987 det. V. d. Velde 1989; I. G. 27362 st. 7025, Awar Point, Papua N. G. 
Sago put, 3B, Abdomen, 9". 

Description. I\?diger 5 without hairs, two medial and 
two laterodistal sensilla present on dorsal surface of 
somite. No pseudosomite between pediger 5 and genital 
double-somite (Fig. 15F). Genital double-somite (Fig 15F) 
1.0-1.2 times as long as wide, without hairs, six hair sen¬ 
silla present on dorsal surface and tw'o sensilla laterodor- 
sallv. Posteriorly to PH six pores in group. Lateral arms of 
seminal receptacle elongate and curved backward, anteri¬ 
or margin of proximal part sinuate in middle. Posteriorly to 
horseshoe-shaped copulatory pore one circular pore. 
Transverse ducts meeting straight copulatory duct at right 
angle. Strong spinules along posterior margin of anal 
somite. Caudal rami (Fig. 15E) 3.2-3.3 times as long as 
wide, without hairs; dorsal surface with tiny spinules 
arranged in distinct group. Spinules present at implanta¬ 
tion of lateralmost terminal, lateral caudal setae and on 
lateral margin in proximal third. Dorsal caudal seta as 
long as lateralmost terminal seta. Relative length of termi¬ 
nal setae from medialmost to lateralmost: 1.3-1.4, 5.0, 3.5, 
1.0 . Longest terminal seta as long as urosome (Fig. 15D). 

Armature formula of 17-segmented antennule same as 
in M. dayakorutn . Last two antennulary segments in one 
female (COP3744) little bit shortened (Fig. 14D), but in 
other specimen (COP3742) proportions of segments as in 
holotype of M. yenae (Fig. 14C). Serrate hyaline mem¬ 
brane on last antennulary' segment, extending beyond 
implantation of medial seta of segment, but not reaching 
proximal margin of segment, with one large notch (Fig. 
14D). Ventral spinules present on antennulary' segments 1, 
4, 5, 7-10, 12, and 13. no pits on dorsal surface. Antenna 
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Figure 14. A. B, D-F Mesocyclops cf. yenae, COP 3744 [Papua New Guinea: Awar Print]. (A) Maxilla, fronlal: (B) Maxillule, caudal: (D) 16. and 17. anten- 
nulary segments; (E) Antennary basipodite. caudal: (F) An ten nary basipodite, and first endopodal segment, frontal. C. Mesocyclops yenae Holynska, 

1998: 16. and 17. antennulary segments, holotype. Scales. 50 /xm. 
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Figure 15. Mesocyelojxs cf. yenae. (A) P4 protopod ite, caudal [COP 3744); (B) PI protopodite, frontal (COP 
3742); (C) P4enp3 [COP 3744); (D) Urosome [COP 3744); (E) Caudal ramus, dorsal [COP 3742); (F) Pediger 5, 
and genital double-somite, ventral [COP 3742). Scales: 50 ^m. 
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bearing 3 setae on basipodite and 1, 9, and 7 setae on 
endopodal segments 1-3, respectively. Caudal surface of 
antennary basipodite displaying the basic pattern (see M. 
dayakorum) (Fig. 14E); 14-16 spinules in curved longitu¬ 
dinal row along lateral rim. Frontal spinule ornamentation 
of antennary basipodite (Fig. 14F) composed of 17-2(1 spin¬ 
ules arranged in longitudinal row, and transverse row of 
elongate spinules distally to spinules along proximal rim; 
group of tiny spinules proximally to exopodal seta, present 
in M. ymae, absent in New Guinean females. 

Segmentation and setation of mouthparts as in M. 
dayakorum. With exception of distal fringe hairs no other 
hairs on ventral surface of labrum. epistonm and verical 
cleft bare. Maxillularv palp naked, lateralmost (longest) 
seta of lateral lobe with longsetules (Fig. 14B). No spinules 
on frontal surface of maxillary coxopodite. Basipodite seta 
in front of claw-like basal cndite with two longer setules, 
followed by fine teeth on posterior and anterior edges; 
teeth on anterior edge reach about distal third of seta (Fig. 
14A). Maxilliped syncoxopodite adorned with oblique row 
of fine spinules on frontal surface in proximal half; spin¬ 
ules on lateral rim and caudal surface of basipodite 
arranged in two groups. 

Pi basipodite without medial spine; frontal surface 
with large spinules arranged in semicircular arch (Fig. 
15B). Medial expansion of basipodite of P1-P3 with apical 
hairs. Medial expansion of P4 basipodite relatively wide, 
bare (Fig. 15A). Couplers of P1-P4 naked on frontal and 
caudal surfaces, P4 coupler with two large acute out¬ 
growths on distal margin. Caudal spinule ornamentation of 
P4 coxopodite (Fig. 15A) composed of: 22-27 large spinules 
along distal rim, those in the middle smaller; 15-17 elon¬ 
gate spinules in two rows at laterodistal angle; 14-20 spin¬ 
ules in one row along proximal rim, those in lateral section 
conspicuously large; and dense, short lateral hairs. P4 cox¬ 
opodite seta 1.8 times as long as height of medial expan¬ 
sion of P4 basipodite. P4enp3 (Fig. 15C) 2.5 times as long 
as wide; of apical spines medial one 1.2-1.3 times as long 
as lateral one, and 0.9 times as long as segment. Lateral 
edge of medial apical spine with five teeth in proximal half. 
Apical seta of P5 0.9 times as long, lateral seta 0.7 times as 
long as medial spine. Medial spine of P5 about half as long 
as genital double-somite (Fig. 15F). 

Remarks. The two females from northern Papua New 
Guinea (Madang Pr., 04°09\S-44 o 5F) differ from M. yenae 
Holynska. 1998 (Central Vietnam) only in two characters: 
they do not have pseudosomite, which is hoop-like but open 
dorsally in adult females of M. yenae, and the group of tiny 
spinules inserted proximally to the exopodite seta on the 
frontal surface of the antennary basipodite. present in 
M. yenae. is also missing. It is possible, that the occurence 
of incomplete pseudosomite in M. yenae is an environment 
(interstitial)-dependenl rather than a species-specific 
character. Since the species has apparently been described 
from single population, this question can not be answered 
without the comparison of M. yenae populations living in 
different habitats. 


On the other hand, the New Guinean specimens differ 
also from \1. brevisetosus Dussart et Sarnita, 1987, a 
species which is very closely related to M. yenae , and 
known only from two females found in West Kalimantan 
(Sebangkau). The types of M. brevisetosus (Canadian 
Museum of Nature, Ottawa) were not accessible for me, 
but, the observations kindly made by Ms. Judith Price 
(CMN, Ottawa) on the holotype, and the original descrip¬ 
tion (Dussart and Sarnita 1987) show a slight morphologi¬ 
cal divergence between the New Guinean forms and M. 
brevisetosus: the longest terminal caudal seta is 3.5-3.7 
times as long as the medial terminal seta in females from 
P.N.G. (4.4 times in M. brevisetosus): P4 coxopodite seta 
1.7-1.8 times as long as height of medial expansion of P4 
basipodite (1.3 times in M. brevisetosus): medial expan¬ 
sion of P4 basipodite bare (with apical hairs in .1/. brevise¬ 
tosus). Since no data are available on intraspecific vari¬ 
ability of . 1 /. brevisetosus, and .1/. yenae is a much better 
known species, the New Guinean females provisionally are 
identified as M. ef. yenae. 

Mesocyclops yesoensis Ishida. 1999 

Mesocyclops yesoensis Ishida, 191HI: Si-S3. Kit's 1-2. 

Material examined. MAlvWSLA: 19 - Desaru Beach, 
leg. T. Ishida, 14 Feb 1987. JAPAN (Hokkaido): 39 9, 28 8 
- Yoichimachi. leg. T. Ishida. 24 Apr 1991; 1 9 - Asahicho. 
Yoichimachi. leg. T. Ishida. 21 Apr 1997. 

Description (female from Malaysia). Body length: 
1545 pm: prosome/urosome: 1.61; cephalothorax. length/ 
width: 1.24; cephalothorax width/genital double-somite 
width: 3.17. 

Pcdiger 5 without hairs, two medial and two laterodis¬ 
tal sensilla ou dorsal surface of somite. Genital double¬ 
somite (Fig. 17A) 1.29 times as tongas wide, without hairs. 
Lateral arms of seminal receptacle wide and long, anterior 
and posterior margin near parallel. Anterior margin of 
proximal part of seminal receptacle sinuate in middle. 
Copulatory pore horseshoe-shaped; transverse ducts (Fig. 
17B) directed to each other at straight angle (not V- 
shaped) before connection with copulatory duct; copulato¬ 
ry duct slightly curved. Strong spinules along entire poste¬ 
rior margin of anal somite (Figs 17C\D). Caudal rami (P'igs 
17C,D) elongate, 4.7 times as long as wide, without medial 
hairs. Spinules at implantation of lateral caudal and lat¬ 
eralmost terminal setae, present. Dorsal caudal seta 0.74 
times as long as lateralmost terminal seta. Relative length 
of terminal setae from medialmost to lateralmost: 2.7, 6.3, 
4.7. 1. Longest terminal seta 1.1 times as long as urosome. 

Armature formula of 17-segmented antennule like that 
in M. dayakorum. Serrate hyaline membrane on last 
antennulary segment, extending far beyond implantation 
of medial seta of segment, with one large notch. Ventral 
spinules present on segments 1 4-5, 7-10, 12-13, dorsal 
surface of antennulary segments 1. 2, 4. 5, 7, 9 adorned 
with shallow pits. 
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Ki^ure 16. Mesoeyclops yesoensis Ishida. 1999 (Malaysia?). (A) An ten nan basipodite. caudal; (B) Ant en narv basipodite frontal; (C) P4enp3; (D) PI pro- 

topoditc, frontal. Scale: 50/uni. 


Antenna bearing 3 setae on basipodite and 1, 7, 7 setae 
on endopodal segments 1-3, respectively. Caudal spinule 
ornamentation of antennary basipodite (Fig. 1(5A): long 
proximal spinules on lateral rim; tiny spinules on medial 
rim in proximal fourth; 11 spinules in oblique row next to 
spinules on lateral rim; longitudinal row of spinules (13) 
near lateral rim; oblique row of fine spinules starting in 
distal half of medial rim. Frontal spinule ornamentation of 
antennary basipodite (Fig. 16B) composed of longitudinal 


row of spinules (33) and transverse row of spinules distal* 
ly to spinules along proximal rim. 

Segmentation and setation of mouthparts typical for 
genus (for detailed characterization see the description of 
M. dayakorum). Mandible bearing three groups of spin¬ 
ules near palp, those forming tranverse row conspicuously 
larger than others. Maxillulary palp without spinules; lat- 
eralmost (longest) seta of lateral lobe without longsetules. 
Frontal surface of maxillary coxopodite naked. Basipodite 
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A 

E 

B-D 


Figure 17. Mesocyrlops yesoensi* Ishida, 1!HH) [Malaysia?]. (A) Bedlger 5 and genital double-somite, vent nil; (B) Copulatory pore and duet, and the medi¬ 
an section of the transverse ducts; (C) Caudal ramus, dorsal; (D) Caudal ramus, ventral; (E) P4 protopodite, caudal. Scales: 50/mm. 


seta in front of claw-like basal endite with fine teeth on 
posterior edge only. Maxilliped syncoxopodite adorned 
with oblique row of fine spinules on frontal surface in prox¬ 
imal half; spinules on lateral rim and caudal surface of 
basipodite arranged in two groups. 

Armature of P1-P4 as in M. dayakorum (Table 2) 
except PI basipodite without medial spine. Frontal surface 
of Pi basipodite with large spinules arranged in semicir¬ 
cular arch (Fig. 16D); medial expansion of basipodite of 
P1-P4 with apical hairs. Couplers naked on frontal and 
caudal surfaces, distal margin of P4 coupler bearing two 
large outgrowths. Caudal spinule ornamentation of P4 cox- 
opodite (Fig. 17E) composed of: intermittent row of spin¬ 
ules ((IT 1, 7 t 2) along distal rim; 14/12 elongate spinules 


arranged in one row at laterodistal angle; many (18) large 
spinules along proximal rim; distinct row of strong hairs 
proximally to row' at laterodistal angle; long and fine hairs 
on lateral rim, and short hairs lateroproximally P4 cox- 
opodite seta 1.7 times longer than height of medial expan¬ 
sion of P4 basipodite. P4enp3 (Fig. 16C) 3 times longer 
than wide; of apical spines medial one 0.83 times as long as 
lateral. Lateral edge of medial apical spine with many 
teeth. Apical seta of P5 0.92 times as long, lateral seta 0.64 
times as long as medial spine (Fig. 17A). 

Male (Hokkaido). Body length: 1090-1145 pm. Pediger 
5 without hairs. Posterior margin of anal somite with 
strong spinules. Caudal rami 3.5-3.S times as long as wide, 
without medial hairs. Spinules at implantation of lateral 


http://rcin.org.pl 
























388 


M. HotYNSKA 


caudal, and lateralmost terminal setae present. Dorsal 
caudal seta 0*78-0.85 times as long as lateralmost terminal 
seta. Relative length of terminal setae from medialmost to 
lateralmost: 2.5-2.7, 5.7-13.0, 4.1-4.3, 1.0. Longest terminal 
seta 1.1-1.2 times as long as urosome. Ventral spinules 
present on first antennulary segment only. Second endopo- 
dal segment of antenna with (3 setae. Caudal and frontal 
spinule ornamentation of antennary basipodite similar to 
those in female, only number of spinules in particular 
groups less. Armature of labrum, mandible, maxillulary 
palp, syncoxopodite of maxilla and maxilliped as in female. 
Couplers naked, distal margin of P4 coupler with two large 
outgrowths. Caudal spinule ornamentation of P4 cox- 
opodite similar to that in female, only number of spinules 
in particular groups less; spinules along distal rim in con¬ 
tinuous or intermittent row; and lateral hairs reduced. 
Medial expansion of P4 basipodite bearing apical hairs. P4 
coxopodite seta 1.7-1.9 times as long as height of medial 
expansion of P4 basipodite. P4enp3 3.1-3.2 times as long 
as wide; of apical spines medial one 0.8 times as long as 
lateral. Lateral edge of medial apical spine with many 
teeth. P5: apical seta 0.9 times as long, lateral seta ca. (M3 
times as long as medial spine. P(3 composed of stout medi¬ 
al spine, slender seta of about equal length, and 2.5 times 
longer lateral seta. 

Distribution. Known from Hokkaido and Malaysia(?). 
Comparison of the M. yesoensis females collected in the 
type locality (Yoichimachi, Hokkaido) with the single 
Malaysian specimen leaves no doubt of its identity. 
However, since mistakes during the sorting or preparation 
procedures can not be completely excluded, the Malaysian 
occurence of M. yesoensis still remains to be verified. 

Mesocyclops papuensis Van de Velde, 1987 

Mesocyclops papuettsis Van do Velde. 1987: 157-tfiO, Kigs 45-59. 
Mesocyclops borneoensis Dussart el Fernando, IONS: 254. Pigs 51-59. 

Svn. nov. 

T^pes. Mesocyclops pa/mensis: Holotype, 9, (KBIN: 
26528/A, 3279) 1 paratype, 9, (KBIN: 26528/C, 3279) and 1 
allotype, d, (KBIN: 26528/B, 3279) - Swamp, Hansa Point, 
04°1 l ‘S-144°54 , E, MadangProv., Papua New Guinea, leg. K. 
Wouters, 31 May 1982. 

Other material examined . PAPUA NEW GUINEA: 59 9, Id - 
Swamp. Riwo village*, 9 km N Madang, 5°09’S-145°48'E, MadangProv., 
[57] leg. R. & M. Holvnski, 02 Mar 1989; 39 9 - Lagoon, shore, 
9°02 , S-14(i°45'E, 20 km E Oho Mission. 70 km NW Pori Moresby, 
Central Prov. |135/b|. leg. M. & R. Holvnski, 22 Apr 1989. 

INDONESIA: Java: 1 9 - Pening Lake, Rawa, Somarang Regency 
[9], leg. G. Marten, 1994. Romeo: 19, shallow, slow-current stream. 
[3J; 19, Id, rieeOeld. depth 5-10 cm. (5/b) - Long Iram, 
0 o 00’N/S-l 15°35*E. 180 km WNW Samarinda, Mahakam Riv. Valley. HO 
m. leg. M. & R. Hoiynski. 24 May 1989. 

Description (female). Body length: 1375-1645 pm: pro- 
some/urosome: 1.8-1.9; cephalothorax, length/width: 

1.0-1.1; cephalothorax width/genital double-somite width: 
3.0-3.1 (Fig. 18A). 

Pediger 5 without hairs, two medial and two laterodistal 
scnsilla present on dorsal surface of somite. Genital double¬ 


somite 1.1-1.2 times as long as wide, naked. Posteriorly to 
P(3 six pores in group. Seminal receptacle (Figs 18B.E) with 
very’ broad lateral arms, anterior margin of proximal part 
arcuate in middle. Posteriorly to horseshoe-shaped copula- 
tory pore two circular pores present. Transverse ducts 
directed to each other at acute angle (V-shaped) before con¬ 
nection with copulatory duct; curvature of copulatory duct 
varies from nearly straight to strong. Anal somite with spin¬ 
ules along posterior margin. Caudal rami 3.0-3.6 times as 
long as wide, without hairs. Spinules at implantation of lat¬ 
eralmost terminal setae and lateral caudal setae, present. 
Dorsal caudal seta 0.9-1.1 times as long as lateralmost ter¬ 
minal seta. Relative length of terminal setae from medial- 
most to lateralmost: 2.7-3.t, 5.7-7.t, 4.0-4.7, 1.0. Longest 
terminal seta 1.2-1.4 times as long as urosome. 

Armature formula of 17-segmented antennule, as in M. 
dayakorum. Serrate hyaline membrane on last antennu¬ 
lary segment, extending far beyond implantation of medial 
seta of segment, with one large notch (Fig. 19B). Ventral 
spinules present on antennulary segments 1, 4-5, 7-13, 
dorsal surface of antennule adorned with shallow pits. 
Antenna (Fig. 19A) hearing 3 setae on basipodite and 1, 7, 
and 7 setae on endopodal segments 1-3, respectively. 
Caudal spinule ornamentation of antennary basipodite 
(Fig. 18D): the basic pattern (see in M. dayakorum) sup¬ 
plemented with oblique row of fine spinules starting in dis¬ 
tal half of medial rim, field of tiny spinules near implanta¬ 
tion of medial setae, and spinules near distal rim. This lat¬ 
ter element absent in one specimen from Aroa Lagoon (P. 
N. (L). Number of spinules in longitudinal row along later¬ 
al rim highly variable from extreme 0 (Java) to 13 (holo¬ 
type, P. N. G.). Frontal spinule ornamentation of antennary 
basipodite composed of 23-31 spinules arranged in longi¬ 
tudinal row, and transverse row of spinules distallv to spin¬ 
ules along proximal rim. 

Except distal fringe hairs no other hairs on ventral sur¬ 
face of labrum, epistoma and vertical cleft also bare* 
Mandible (Fig. 19E) bearing three groups of spinules near 
palp, those forming tranverse row r conspicuously larger 
than others. Maxillulary palp naked. Frontal surface of 
maxillary coxopodite with very tiny spinules arranged in 
rows or field. Basipodite seta in front of claw-like basal 
endite with fine teeth on posterior edge only. Maxilliped 
syncoxopodite adorned w ith oblique row of fine spinules on 
frontal surface in proximal half: spinules on lateral rim 
and caudal surface of basipodite arranged in two groups. 

Armature of P1-P4 like that in M. dayakorum (Table 
2) except PI basipodite without medial spine. Frontal sur¬ 
face of PI basipodite (Fig. 19?') with large spinules 
arranged in semicircular arch; apical hairs of medial 
expansion of basipodite present on P1-P3, absent on P4. 
Couplers naked on frontal and caudal surfaces, distal mar¬ 
gin of P4 coupler bearing two large and acute outgrowths. 
Caudal spinule ornamentation of P4 coxopodite (Fig. 19C) 
composed of: (3-11 spinules in intermittent or continuous 
row along distal rim: relatively thick and short spinules 
arranged in one row r at laterodistal angle; spinule row 
along proximal rim comb-like, consisting of numerous fine 
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Figure 18. A, B. D. E. Mesocyclops jmpuensUi Van de Wide. 1987: (A) Habitus [Riwo]; (B) Genital double-somite, ventral, holotype; (D) Antonnary 
basipodite. caudal (Riwo); (E) Genital double-somite, ventral [Riwo]; C. K Mesaeyclops rultueri Kiefer. 1981: (C) Seminal receptacle [syntype, SMNK: 
10510]; (F) Antennarv basipodite. caudal [syntype, SMNK: 10511]. Scales: A: 100 /itn; B-E: 50 /xm. 
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Figure 19. A-C. E. K Mesocyclopspapuensis Van de Velde. 1987: (A) Antenna, frontal [holotype]; (B) Last antennulary segment (Riwo); (C) P4 protopodite. 
caudal [holotype]; (E) Mandible [paratvpe, 26528 / C]; (F) PI basipodite. frontal. [Kiwo]. D. Mesocyclops rut turn Kiefer. 1981: P4 protopodite, caudal (Sri 

Lanka. Coll. Dadayana 111.25,1]. Scales: 50 pm. 
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spinules of equal length; row of hairs at midlength of seg¬ 
ment, and reduced lateral hairs. P4 coxopodite seta 1.4-1.8 
times longer than height of medial expansion of P4 
basipodite. P4enp3 2.5-3.1 times as long as wide; of apical 
spines medial one 1.0-1.2 times as long as lateral. Lateral 
edge of medial apical spine with 0-9 teeth. Apical seta of 
P5 1.0—1.2 times as long, lateral seta 0.5-1.0 times as long 
as medial spine. 

Male. Body length: 820 (Long lram), 944 (allotype) pm. 
Pediger 5 without hairs, two medial and two laterodistal 
sensilia present on dorsal surface of somite. Very fine spin¬ 
ules on P6 flaps. Anal somite with spinules along posterior 
margin. Caudal rami 2.65 (allotype), 2.67 (Long Irani) 
times as long as wide, without hairs. Spinules at implanta¬ 
tion of lateralmost terminal and lateral caudal setae, pre¬ 
sent. Dorsal caudal seta 1.0 (Long Irani), 1.1 (allotype) 
times as long as lateralmost terminal seta. Relative length 
of terminal setae from medialmost to lateralmost: 2.8 
(Long lram), 3.1 (allotype); 6.3 (allotype) 6.7 (Long Irani); 
4.1 (allotype), 4.4 (Long Irani); 1.0. 

Antennule 16-segmented, but with incomplete subdivi¬ 
sion of compound apical segment. Armature formula: 
8+3ae, 4,2,2+ae, 2,2,2.2,1 +ae+sp, 2,2,2.2+ac, 2.1+ae, 
[5, 7+ao). At distal geniculation plate-like structures (one 
on segment 14 and two on segment 15) with striated surface 
and single [Hire, and short conical element on segment 14 
and 15 each (Fig. 49B.C). First antennulary segment 
adorned with row of spinules on ventral and scattered shal¬ 
low pits on dorsal surface. Pits present on articles 14 and 15 
also in male from Long lram. Second endopod&l segment of 
antenna bearing 6 setae. Spinule ornamentation of anten- 
nary basipodite like in female, except caudal spinules near 
distal rim absent. Number of spinules in longitudinal row 
along lateral rim 9 caudally, and 21 (Long Irani), 26 (allo¬ 
type) frontally. 

PI basipodite without medial spine; medial expansion 
of basipodite of P1-P4 with apical hairs. P4 coupler naked 
on frontal and caudal surfaces, distal margin bearing two 
large and acute outgrowths. Caudal spinule ornamentation 
of coxopodite similar to that in female: 5-8 spinules in 
intermittent row along distal rim, 6 relative thick and short 
spinules at laterodistal angle arranged in one row; spinule 
row along proximal rim ..comb-like”, consisting of many 
(14, 16) fine spinules of equal size; row of hairs at 
midlength of segment, and reduced lateral hairs. P4 cox¬ 
opodite seta 1.4-1.6 times as long as height of medial 
expansion of P4 basipodite. P4enp3 3.3-3.5 times as long 
as wide; of apical spines medial one 1.1-1.2 times longer 
than lateral one. Lateral edge of medial apical spine with 
many teeth. Lateral seta of P5 0.7 (allotype), 1.0 (Long 
Irani) times as long as medial spine. P6 armed with medial 
spine, 0.7-0.8 times as long slender seta, and 2.4 times as 
long lateral seta. 

Distribution. Mesoeyclops jxipuensis is known so far 
from New Guinea (P. N. G.), Java, and Borneo. It occurs in 
ponds, swamps, pools, shallow ditches, slow-current 
streams and littoral region of lakes. 


Remarks. Although the type of M. bomeoensis collect¬ 
ed in the surroundings of Pontianak (West Borneo) was not 
accessible for study, comparison of the two females from 
Long Irani (Mahakam River Valley, East Borneo) with the 
types of M. papuensis , supports the synonymy of these 
taxa. In the illustration of the antennary basipodite, 
Dussart and Fernando (1988, Fig. 52) showed the caudal 
pattern without the oblique row starting in distal half of 
medial rim, and the field of tiny spinules near implantation 
of medial setae, present in M. papuensis , but these fine 
structures are easily overlooked especially when the sur¬ 
face of the basipodite is contaminated with sediments or 
microorganisms. 

Mesoeyclops papuensis shows strong morphological 
affinity to two mainland Asian species, M. pehpeiensis Hu. 
1943 [M. ruttneri Kiefer, 1981 is considered here as syn¬ 
onym of M. pehpeiensis - Guo 2000J and M. ferjemurami 
described from Sri Lanka, northern India, and Vietnam 
(Holyriska and Nam 2000). The close relationship of M . 
ruttneri (=J/. pehpeiensis) and M. papuensis was 
already referred to by Van de Velde (1987) and Reid (1993). 
The characters, which the three species share, include: rel¬ 
atively large size; medial spine of PI basipodite absent; 
ventral surface of the antennule adorned with spinules on 
segment 1, 4, 5, 7-13; hyaline membrane of the last anten¬ 
nulary segment extending far beyond implantation of the 
medial seta of the segment, with one large notch; second 
endopodal segment of the antenna bearing 7 setae, the 
caudal spinule ornamentation of the antennary basipodite 
more complex than in M. < layakorum ; outgrowths of P4 
coupler large; no proximal hairs on the caudal surface of 
medial expansion of P4 basipodite; pediger 5 and the geni¬ 
tal double-somite without hair ornamentation, seminal 
receptacle with wide and elongate lateral arms, transverse 
ducts directed to each other at acute angle before connec¬ 
tion with copulatory duct; entire posterior margin of anal 
somite with strong spinules; spinules at implantation of 
lateralmost terminal and lateral caudal setae present. M. 
pehpeiensis differs from M. papuetfsis in having: usually 
only one (sometimes no) circular pore (Fig. 18C) posteri¬ 
orly to the horseshoe-shaped copulatory pore: few, some¬ 
times no spinules near implantation of the medial setae on 
the caudal surface of the antennary basipodite (Fig. 18F); 
and the anterior margin of the proximal part of the seminal 
receptacle sinuate in the middle (Fig. 18C). Mesoeyclops 
ferjemurami differs from M. pehpeiensis and M. papuen¬ 
sis in having distal hairs on the medial expansion of P4 
basipodite, and the antennary basipodite caudally orna¬ 
mented with a triangular field of spinules proximally to the 
spinule group at height of the medial setae. The range oiM. 
pehpeiensis extends from Central Asia (South 
Kazakhstan, Uzbekistan) through India. Sri Lanka, 
Indochina, China as far as Hokkaido (Ishida 1999). 
Records of \f. ruttneri from the United States refer to sup¬ 
posedly introduced populations of M. pehpeiensis. 
Australian occurence of the species (Dussart and 
Fernando 1986) needs to be confirmed. The same holds for 
the Malaysian record because some of the characters 
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[dense apical pilositv of the medial expansion of P4 
basipodite, the caudal spinule ornamentation of the anten- 
nary basipodite, ihe conspicuously large outgrowths of the 
P4 coupler, and lack of teeth on the lateral edge of the 
medial apical spine of P4 endopodite (Lim and Fernando 
1985)] do not match the genuine M. pelt prims is (Guo 
2000, Holvriska and Nam 2000). 

Mesocyclops ospericornis (Daday, 1900) 

('//f lops ospericornis Dadav, 1906: 181-184, PI. 14, Pigs 1-0; 
Mesoc/jdops ospericornis : Kiefer 1981: 172-173, PI. 10; Van de 
Velde 1984: 42-45, Pigs 28-29; Urn and Fernando 1985: S3, Table 
3-4, Pigs 54-56. 

\/rsnr//rlo/ts iron I cos Lindberg. 1936: 12-16, Pigs 17-21. Synonym i- 
zed by Ghenne and Piers 2000. 

Material examined. PHILIPPINES: 49 v on one slide (SMNK: 
4020) - "McsfH'/jclo/is ospericornis 49 9, Kiefer, 13.5.38; Philippines 
Wollereek. Wallacea Phil 85” South Luzon: 39 9 on two slides (SMNK: 
10483, 10484) -10483: "Mesocyclops osjwricomis 39 9, Abd+P5, 
Kiefer. 17.11.78; Insel Luzon. Teieh bei Halo. 1313, R. Wollereek, Phil 
85”; 10484: u Mesorydojts aspericontis 39 9, A1-P4, Kiefer. 17.11.78: 
Insel Luzon, Teieh bei Bain, 1313. R. Wollereek. Phil 85”. Mindanao 
(Camiguin I.?): 29 9 on two slides (SMNK: 10889, 10S90) 10889: 

“Mesotydops ospericornis 29 9, Abd + P5, Kiefer, 31.3.80; 
Philippinen, Mindanao Camaguin[sie], Teieh, 1327. Wallaeea-Pxp. 
P.121”; 10890: “ Mcstsf/dops ospericornis 29 9, A1-P4, Kiefer, 31.3.80; 
Philippinen. Mindanao Camaguin. Teieh. 1327, Wallaeea-Pxp. P121” 
l.\IX)NPSIA. Irian Java: 19. 1 ‘ - Shallow pool under rainforest 
canopy or house-hold wells. Transmigration settlement Number IX. 
Timiku, 04 o 3trs-i36 46'F leg. P. P Pbsworth, 20 Jul 1999. Sulawesi: 
29 9, 26 6 , roadside shallow ditch; IV, shallow puddles - Salua, 
l°21’S-l I9°57‘P, 45km SSP Palu, 200 m, leg. M & R. Holyriski. 15 May 
1989. 19, ditch draining a paddyfield; 29, paddvfield, actually resting 
-Ttiwa. I 19’S-I 19°57'F. 45km SSP Palu, 200 in. leg M. At R. Holyriski. 
15 May 1989, 19 Drain between two paddvfields, ca I km P 
ftdatokkc, Tana Toraja, 2°58'S-119°57'P. 800 m. leg. R. & M Holyriski. 
II Oct 1988; 19 - Small pool in forest, Parana, 1 km NW Kantepao, 
2°54 , S-119°54’E, 900 m, leg. R. & M. Holyriski, 14 Oct 1988; 2v . - 
Roadside puddle. Sudan. 13 km N Rantepao, 2°49’S-119°57’P. 900 m. 
leg. R. At M. Holyriski. 15 Oct 1988; | 9 - Pool on meadow. 3 km S 
Pangli, 5 knt N Tallunglipu, 2°54'S-119 P 56’E. 850 m. leg. R. & M. 
Holyriski, 10Oct 1988; 49 9 - Kfceflcld,Tamholang, 1 km WRantepao. 
2°56\S-1 P.P54 P. 850 m, leg. R. Ac M Holyriski. 8 Oct 1988. Borneo: 
39 9, draining ditch, 23 May 1989; 1 9, shallow pool in stream bed, 23 
May 1989: 3 9 9. shallow. Blow-current stream. (3), 24 May 1989; 19, 
swamp in sand dune area, dense vegetation, water brownish-red. [7|. 
25 May 1989 Long Irani. 0°00’N/S-115°35E. 180 km VVNW 
Samarinda. Mahakam Kiv, Valley, 80 m.. leg. M. & R. Holyriski. 1 9 - 
Swamp [4/b| Muara Muntai, 0°23’S-l 16°22 , K, loo km W Samarinda, 
Mahakam Riv. Valley. 30 m leg. M. Ac R Holyriski, 28 May 1989 Java: 
29 9 - from colony. Jakarta. Aug. 1988, B H. Kay. Sumatra: 8 V 9 
(Poll. Dadayana: 111 282) - J'f/dftps lenckorli, Sumatra". 

MALAYSIA: I V, 1 6 - Roadside puddle. Ayer Keroh, 12 km N 
Malacca, 2°19’N-102 o l6F. 20 m, leg. M. & R. Holyriski, 19 Sep 1988; 
19 - Desaru Beach, southernmost Past coast of Malay Pen., leg. T. 
Ishlda, 14 Feb 1987. 

THAILAND. 1 V - Diteh with dense vegetation of Polygonum{9), 
[B], Koh Samui (Ban Larnai), 9°2« N-U)0 o 0:rE. 0-30 ni. leg. R. A: M 
Holyriski, 3 Sep 1988. 

BAHAMAS. Caicos Is.: 19 (ZMA: 102730) - Mesucydops 
os/n ricornis 79-15.3”(collection data in IVscc 1985) 

NFTHERLANI) ANTILLES. Curasao: 19 (ZMA) Mesocydops 
os/tericornis 74-57" (collection data in Posco 1985). 

BRAZIL. Ceara. 39 9 - Maraeanau, 16 Jul. 1990. (’. P. P da 
Rocha. 


PAST AFRICA: 39 9 (Coll. Dadayana: 1II/P-377) - "Cyclops* 
ospericornis, Africa orient" 

Description (female) Body length: 1115-16(H) pm; pro- 
some/urosome: 1.5-1.9; eephalothorax, length/width: 0.9-1.2; 
eephalothorax width/genital double-somite width: 2.6-3.1. 

Pediger 5 (Figs 20H, 22A) with strong spine-like hairs 
laterally, and fine hairs on laterodorsal surface; hairs on 
dorsum usually absent, but distinct rows of fine hairs 
observed also on dorsal surface in one Bornean (Long 
Irani) specimen. Genital double-somite 1.1-1.3 times as 
long as wide, without hairs. Posteriorly to P6 six pores in 
group. Lateral arms of seminal receptacle (Fig. 20F) wide 
and elongate, anterior margin of proximal part sinuate in 
middle. Circular pore posteriorly to horseshoe-shaped cop- 
ulatory pore usually absent. Transverse duets (Fig. 20G) 
directed to each other at acute angle (V-shaped) before con¬ 
nection with copulatory duct; copulatory duct usually 
strongly curved. Anal somite with spinules along posterior 
margin. Caudal rami (Fig. 22D) 2.7-3.B times as long as 
wide, with medial hairs at whole length. Spinules at implan¬ 
tation of lateral caudal and lateralmost terminal setae pre¬ 
sent. Dorsal caudal seta 0.8-1.3 times as long as lateral- 
most terminal seta. Relative length of terminal setae from 
medialmost to lateralmost: 2.B-3.4, 5.5-0.8, 3.9-5.0, 1.0. 
Longest terminal seta 1.0-1.4 times as long as urosome. 
Antennule, antenna maxilla, and body somites, with excep¬ 
tion of anal somite, very often adorned with shallow pits. 

Armature formula of 17-segmented antennule, as in M. 
dnyakomm. Serrate hyaline membrane on last antennu- 
larv segment, extending far beyond implantation of medial 
seta of segment, with one large notch (Fig. 20A). Ventral 
spinules present on antennulary segments 1, 4-5, 7-13. 
Antenna bearing 3 setae on basipodite and 1, 8 or 9, and 7 
setae on cndopodal segments 1-3, respectively Caudal 
spinule pattern of antennary basipodite complex (Fig. 20C): 
basic pattern (see in .1/. dapakormn) supplemented with 
oblique row of fine spinules starting at distal third of medi¬ 
al rim, wide field of tiny spinules near implantation of medi¬ 
al setae (laterodistal angle of field rectangular), and group 
of spinules between proximal oblique and longitudinal spin¬ 
ule row s. Spinules next to distal rim. present in single spec¬ 
imen found in Sulawesi (Tambolang, Tana Toraja), absent 
in all other females. Number of spinules in longitudinal row 
varies from 9 to 17. Frontal spinule ornamentation of anten¬ 
nary basipodite (Fig. 20B) composed of 17-34 spinules 
arranged in longitudinal row, and transverse row of spin¬ 
ules distally to spinules along proximal rim. 

Proximallv to distal fringe hairs, belt of spinules pre¬ 
sent on ventral surface of labrum, epistoma pilose, fine 
hairs laterally to epistoma arranged in row (Fig. 21B). 
Mandible (Fig. 21D) bearing three groups of spinules near 
palp, those forming tranverse row conspicuously larger 
than others. Maxillulary palp (Fig. 21F) naked, lateralmost 
(longest) seta of lateral lobe without longsetules. Frontal 
surface of maxillary coxopodite usually bearing distinct 
row’ of hair-like spinules (Fig. 21A), but in few specimens 
[2 females from Sulawesi (Tana Toraja) and 3 from 
Sumatra] coxopodite bare. Basipodite seta in front of claw- 
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Figure 20. Mesocyclops aspericornis (I)aday. 1906), female. (A) Last antennulary segment; (B) Antennary basipodite, frontal; C, D. Antennary basipodite. 
caudal: (C) Salua [Indonesia]; (D) Maracanau [Brazil]; (E) P4enp3; (F) Pediger 5, and genital double-somite, ventral; (G) Copulatory pore and duet, and 
the medial section of the transverse ducts; (H) Fediger 5. dorsal. Except for (D) all the figures show specimens from Salua [Sulawesi]. Scales: 50/xm. 
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Figure 21. \fesocyclof>s aspericornis (Daday, 1906), female (A) Maxilla, frontal; (B) Lab rum, epistoma. and rostrum [Sumatra. Coll. Dadayana; III-282J; 
(C) Maxilliped syncoxopodite, frontal; (D) Mandible, frontal; (E) Maxillulary palp. Kxcept for (B) all the figures show speeimens from Salua [Sulawesi). 

Scales: 50 fxm. 
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like basal endite with fine teeth usually on posterior edge 
only. Maxilliped syneoxopodite (Fig. 21C) adorned with 
oblique row of fine spinules on frontal surface in proximal 
half; spinules on lateral rim and caudal surface of 
basipodite arranged in two groups. 

Armature of P1-P4 like that in M. (tayakorurn (Table 2). 
except PI basipodite without medial spine. Frontal surface 
of PI basipodite with large spinules arranged in semicircu¬ 
lar arch (Fig. 22E); medial expansion of basipodite of P1-P4 
with apical hairs. Apical hairs on medial expansion of P4 
basipodite supplemented with long hairs on caudal surface. 
Couplers naked on frontal and caudal surfaces in P1-P4, 
distal margin of P4 coupler bearing two small, acute out¬ 
growths. Caudal spinule ornamentation of P4 coxopodite 
(Fig. 2213) composed of: 4-9 spinules in intermittent row 
along distal rim; 4-11 thick spinules at laterodistal angle 
arranged usually in one row; 4-11 relatively large spinules 
in one row along proximal rim; and dense lateral hairs. P4 
coxopodite seta 1.5-1.9 times longer than height of medial 
expansion of P4 basipodite. P4enp3 (Fig. 20E) 2.4-3.0 times 
as long as wide; of apical spines medial one 1.1-1.5 times as 
long as lateral; Ionger( medial) spine 0.8-0.9 times as long as 
segment. Lateral edge of medial apical spine with no or few F 
teeth only. Apical seta of P5 1.1-1.6 times as long, lateral 
seta 0.7-1.1 times as long as medial spine. 

Male . Body length: 720-805 pm; prosome/urosome: 
1.7-2.0; eephalothorax, length/width: 1.2. Pediger 5 (Fig. 
23D) with lateral hairs. P0 flaps (Fig. 23D) adorned with 
complex pattern of tiny spinules. .Anal somite with spinules 
along entire posterior margin. Caudal rami (Fig. 23E) 
2.6-3.0 times as long as wide. Spinules at implantation of 
lateralmost terminal setae and lateral caudal setae pre¬ 
sent. Dorsal caudal seta 0.0-1.2 times as long as lateral- 
most terminal seta. Relative length of terminal setae from 
medialmost to lateralmost: 2.7-3.2, 5.0-U.3, 3.8-4.4, 1.0. 
Longest terminal seta 1.2-1.5 times as long as urosome. 

Antennule 10-segmented. but with incomplete subdivi¬ 
sion of compound apical segment. Armature formula: 
8+3ae, 4,2,2+ae,2,2,2,2, t + ae-fsp,2,2,2,2+ae,2,1 +ae, 
[5. 7+ae]. At distal geniculation plate-like structures (one 
on segment 14 and two on segment 15) with striated surface 
and single pore, and one short conical element on segment 
14 and 15 each (Fig. 4013,C). First antennulary segment 
ornamented with row of spinules on ventral surface. 

Antenna armed with three setae on basipodite, and 1,6, 
and 7 setae on endopodal segments 1-3, respectively - as 
an abnormality an extra eighth seta appeared on medial 
surface of endopodite 3, near tip of segment (Fig. 23C), in 
one antenna of the male collected in Ayer Keroh 
(Malaysia). Caudal spinule pattern of anlennary 
basipodite (Figs 23A.B) like in female. Number of spinules 
in longitudinal rows along lateral rim on caudal and frontal 
surfaces 10-11 and 17-20 respectively. In contrast to rich 
hair and spinule ornamentation present in female, labrum 
bearing distal fringe hairs only, epistoma bare. Armature 
of mandible, maxillule, and maxilliped the same as in 
female. Setation of maxilla like in female, but frontal sur¬ 
face of syneoxopodite adorned with tiny spinules only. 


Ft basipodite without medial spine; frontal surface of 
basipodite with large spinules arranged in semicircular 
arch. Apical hairs on media) expansion of P4 basipodite 
supplemented with long hairs on caudal surface. P4 cou¬ 
pler with two small acute outgrowths. Caudal spinule orna¬ 
mentation of P4 coxopodite (Fig. 22C) composed of: 5-7 
spinules in continuous or intermittent row along distal rim; 
spinules (6-8) at laterodistal angle arranged in row; 10-12 
robust spinules in one/two rows along proximal rim; and 
reduced lateral hairs. P4 coxopodite seta 1.7-1.8 times 
longer than height of medial expansion of P4 basipodite. 
P4enp3 2.6-3.0 times as long as wide; of apical spines 
medial one 1.1-1.3 times as long as lateral; longer spine 
(medial) 0.9-1.0 times as long as segment. Lateral edge of 
medial apical spine with 5-7 teeth. Apical seta of P5 1.4-1.5 
times as long, lateral seta 0.8-0.9 times as long as medial 
spine. P6 armed with medial spine, ca. 1.1 times as long 
slender seta, and 2.5-3.2 as long lateral seta. 

Distribution Pantropical. Within Australasia and 
Oceania M. aspericornis has been found in South Thailand, 
Malay Peninsula (see also Lim and Fernando 1985), 
Sumatra. Java, Sabah and Sarawak (Dussart and Fernando 
1986), Kalimantan, Sulawesi, Philippines, Irian Jaya, Papua 
New Guinea (Van de Velde 1987) northeastern Australia 
(Brown et al. 1991), Mariana. Marshall, Hawaii Islands 
(Kiefer 1981), and French Polynesia (Riviere et al. 1987). 

Biology Mesoeyclops aspericornis has been usually 
encountered in low density, but in an extremely wide vari¬ 
ety of the habitats [lake/pond. river, ricefield, swamp, well, 
groundwaters, small ephemeral waterbodies, phytotelma- 
ta, water storage containers, discards/(a world-wide 
overview of the collection data is given by Reid and 
Saunders 1986)], which suggests great ecological flexibili¬ 
ty. This relatively large-sized and widely distributed 
cyclopid is a highly effective predator of Aeries species, and 
has been the focus of mosquito control researches, espe¬ 
cially in the Old World tropics, since the eighties (Riviere et 
al. 1987). The studies comparing temperature, pH, salinity, 
food level, chlorine and desiccation tolerances of different 
Mesoeyclops species (Marten et al. 1994, Jennings et al. 
1994. Brown et al. 1994, Zhen et al. 1994) luckily provide 
some information on ecological requirements. The labora¬ 
tory and field investigations revealed order of magnitude 
differences in . salinity tolerance between aspericornis 
populations (land crab burrows, French Polynesia vs. lake, 
Queensland. Australia), a slower population growth in 
comparison with M. rtancini on the same alga-Protozoa 
medium, and the ability of the adults and larvae of M . 
aspericornis to survive the disappearance of free water in 
moist sediment. These results are in accord with the 
hypothesis of Reid and Saunders (1986) that .1/. asperi¬ 
cornis is a ..fugitive species” characterized by good dis¬ 
persal power (desiccation resistance, ecological flexibility) 
but poor competitive abilities (slower growth in compari¬ 
son with the congeners). 

Remarks. Daday (1906) described the species from a 
material collected by Walter Volz in Singapore, Sumatra [a 
Javanese record from Buitenzorg ( = !3ogor) is also men- 
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Figure 22. Mesocyclops aspericomis (I)aday. 1906). (A) Pediger 5, dorsal, female [Borneo: Long Irani]; B, C. P4 protopodite, caudal: (B) female; (C) male; 
(D) Caudal rami, dorsal, female; (E) PI protopodite, frontal, female. Except for (A) all the figures show specimens from Salua [Sulawesi]. Scales: 50 ^m. 
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Figure 23. Mesocyclops aspericornis (Daday, 190ti), male. (A) Antennarv basipodite, caudal; (B) Antennarv basipodite, frontal; (C) Aberrant setation of 
the third endopodal segment of the antenna [Malaysia: Ayer Keroh); (D) IY>diger 5, and genital segment, ventral [Irian .Java: TimikaJ; (E) Caudal ramus, 
ventral. Except for (C) and (D), all the figures show specimens from Salua [Sulawesi). Scales: 50/bim. 
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tioned in the description part, but missing from the list of 
Javanese copepods in which Daday summarized his identi¬ 
fication results (p. 17S)), and Hawaii (Oahu). Unfortunately 
I failed to find any trace of the type material in the Collection 
of Daday (Budapest, Natural History Museum). The 
Sumatran M. aspericornis specimens in vial 111-282 studied 
here, were labelled as jCyclops leuckarti" without any ref¬ 
erence to the name of the collector, locality, or date of the col¬ 
lection. No other material under the name JCyclops 
leuckarti ” or M Cyclops aspericornis*' collected in 
Singapore or Hawaii is deposited in Budapest (Forro and 
Dussart 1985) either. The single slide labelled as Cyclops 
aspericornis actually contained three females of 
Mesocyclops aequatorialis from Fast Africa. Van de Velde 
noticed (1984), that Kiefer had made a redescription (1981) 
based on the type material, yet Kiefer himself did not men¬ 
tion that he had seen Dadav’s material, moreover all M. 
aspericornis specimens from Sumatra, Singapore or 
Hawaii deposited in the Kiefer Collection (Karlsruhe), were 
either collected after appearance of the original description, 
or there is no indication of origin of the specimens. 

The exceptionally wide occurrence of M. aspericornis 
poses several intriguing questions as to the morphological 
uniformity/variability, yet nobody has thoroughly com¬ 
pared populations throughout the geographic range of the 
species. Van de Velde (1984) reported a slight morphologi¬ 
cal difference between the Sumatran, East African and 
West African populations in the caudal spinule ornamenta¬ 
tion of the antennarv basipodite: a distal row of spinules 
present in the specimens from West Africa is absent in the 
eastern African and Sumatran populations. The sporadic 
observations made on females from Uzbekistan 
(Mirabdullayev 1996), Malaysia (Lim and Fernando, 1985), 
Indochina, and Australasia show the Asian populations to 
agree in this respect with the Fast African ones. 
Surprisingly, Ghenne and Piers (2000) found the spinules 
typical of West African specimens also in two females col¬ 
lected in SW Iran (Laristan), but to estimate the frequency 
of this feature in Iranian populations, an investigation 
based on much larger sample would be necessary. 1 have 
also examined the spinule ornamentation in some females 
from the Neotropics (Brazil, 39 9; Curasao, 19; Caicos 
Is., 19,]. The spinule pattern (Pig. 20D) in all of them 
agreed with the West African one. Another feature in which 
these specimens also seem to differ from the Oriental pop¬ 
ulations, is that three (Caicos, Curasao, Brazil) of the five 
females were armed with seven setae on the second 
endopodal segment of the antenna, and the remaining two 
Brazilian specimens had tight setae. The literature data 
(Daday 1906, Mirabdullayev 1996) and all observations 
made on Australasian specimens concordantly show; that 
the females from Uzbekistan to New Guinea bear eight or 
nine setae on the second endopodal segment of the anten¬ 
na, while the seven setae-state has never been reported so 
far. Unfortunately it is not clear, which character state is 
present in the African and Iranian populations. Van de 
Velde’s formulation in the redescription (1984) based on 
specimens from Ghana ^Structure of endopodite as in M. 


leuckarti.'' might suggest that the West African females 
also bear seven setae on the second endopodal segment of 
the antenna. This, however, is a presumption only, which 
needs further verification. The slight differences in the two 
characters mentioned above may indicate a subspecies- 
level divergence of the eastern and western populations of 
M. aspericornis. To confirm this hypothesis, it is neces¬ 
sary to compare a large set of samples, representing (he 
whole zoogeographical area of M. aspericornis. 

Mesocyclops oyunnus Onabamiro, 1957 

\tesocfjelops oywmvs Onabamiro, 1957: 125-127, Mgs 7-12: Van de 

Velde 1984: 31-36, Mgs 19-22: Dussart and Fernando 1988: 

250-251, Figs 28-30; Reid and Kay 1992: 338-339, Figs 3d—f: 

Holynski and Fiers 1994: 41-54. Fig. 4e: Mirabdullayev 1996: 96, 

Figs 12-17; Holynska 1997a: 27-30, Fig. 40. 

Material examined. MALAYSIA: 29 9 - Desaru Beach, 
leg T. Ishida, 14 Feb 1987. PAPUA NEW GUINEA: 19 - 
Lagoon, shore. 9°02’S-146°45’E, 20 km F Obo Mission, 70 
km NW Port Moresby, Central Prov. [135/b], leg. M. & R. 
Holynski, 22 Apr 1989. 

Description (female). Body length: 1000-1120 pm; pro- 
some/urosome: 1.7-1.9; cephalothorax, length/width: 1.1-1.2; 
ccphalothorax width/genital double-somite width: 2.S-3.2. 

Pediger 5 (Fig. 24C) laterally and dorsally pilose, two 
medial and two laterodistal sensilla on dorsal surface of 
somite. Genital double-somite 1.2-1.3 times as long as 
wide, without hairs. Lateral arms of seminal receptacle 
(Fig. 24F) wide and short, anterior margin of proximal part 
sinuate in middle. Posteriorly to horseshoe-shaped copula- 
tory pore one circular pore. Transverse ducts directed to 
each other at obtuse angle (not V-shaped) before connec¬ 
tion with copulatory duct; copulatory duct slightly or 
strongly curved. Strong spinules along entire posterior 
margin of anal somite. Caudal rami 2.7-2.9 times as long as 
wide, without medial hairs. Spinules at implantation of lat- 
eralmost terminal setae always present, at implantation of 
lateral caudal setae present or absent. Dorsal caudal seta 
slightly shorter or longer than lateralmost terminal seta. 
Relative length of terminal setae from medialmost to lat¬ 
eralmost: 2.6-2.S. 6.1-6.7, 3.9-4.2. 1.0. Longest terminal 
seta ca. 1.3 times as long as urosome. 

Armature formula of 17-segmented antennule, as in M. 
(Jayakorurn. Serrate hyaline membrane on last antennu- 
lary segment, extending far beyond implantation of medial 
seta of segment, with one large notch. Ventral spinules pre¬ 
sent on segments 1 4-5, 7-13, dorsal surface of antennu- 
lary segments sometimes adorned with shallow pits. 

Antenna armed with 3 setae on basipodite and 1, 8 or 9, 
and 7 setae on endopodal segments 1-13 respectively Caudal 
spinule ornamentation of basipodite (Fig. 24A) composed of: 
long spinules on lateral, and tiny spinules on medial rim 
near base of segment; 6 (Malaysia) or 13 (PNG) spinules in 
oblique row next to long lateral spinules near base; 10-12 
(Malaysia) or 16 (PNG) spinules in longitudinal row near lat¬ 
eral rim; oblique row of fine spinules starting at distal third 
of medial rim, diffuse patch of spinules under this row; row 
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Figure* 24. Mesocyclojts offunmis Onabamiro, 1957, female [I’apua New Guinea: Obo Mission]. (A) Antennarv basipodite, eaudal; (B) Antennary basipodite. 
frontal; (C) IVdiger 5, dorsal; (D) Maxillulary palp; (E) Seminal receptacle; (F) P4 protopodite. caudal. Scales: 50p.m. 
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of large spinules (7-10) near implantation of medial setae. 
Frontal spinule ornamentation of antennary basipodite (Fig. 
24B) composed of 18-25 (Malaysia) or 29 (PNG) spinules 
arranged in longitudinal row, and transverse row of spinules 
distally to spinules along proximal rim. 

Segmentation and setation of mouthparts typical for 
genus (for detailed characterization sec* the description of M. 
daynkornm). Distal fringe hairs on ventral surface of 
labrum, fine hairs on epistoma and in vertical cleft. Mandible 
bearing three groups of spinules near palp, those forming 
tranverse row conspicuously larger than others. Maxillulary 
palp (Fig. 24D) bearing group of large spinules, lateralmost 
(longest) seta of lateral lobe without long setules. Frontal 
surface of maxillary coxopodite with distinct row of spinules. 
Basipodite seta in front of claw-like basal endite with fine 
teeth on posterior edge only. Maxilliped syncoxopodite 
adorned with oblique row of fine spinules on frontal surface 
in proximal half; spinules on lateral rim and caudal surface 
of basipodite arranged in two groups. 

Armature of P1-P4 as in \1. daynkornm (Table 2) 
except PI basipodite without medial spine. Frontal surface 
of PI basipodite with large spinules arranged in semicir¬ 
cular arch; medial expansion of P1-P4 basipodite with api¬ 
cal hairs. Medial expansion of P4 basipodite bearing long 
proximal hairs on caudal surface. Couplers naked on 
frontal and caudal surfaces, distal margin of P4 coupler 
with two small, obtuse or acute outgrowths. Caudal spinule 
ornamentation of P4 coxopodite (Fig. 24F) composed of: 
7-10 spinules in intermittent row along distal rim; 10—16 
elongate spinules arranged in group at latcrodistal angle; 
many (11-18), largo spinules along proximal rim; dense 
lateral hairs. P4 coxopodite seta 1.0-1.9 times longer than 
height of medial expansion of P4 basipodite. P4enp3 
2.5-2.9 times as long as wide; of apical spines medial one 
0.9—1.2 t imes as long as lateral. Lateral edge of medial api¬ 
cal spine with many teeth. Apical seta of P5 1.2—1.3 times 
as long, lateral seta 0.8—0.9 times as long as medial spine. 

Distribution. Afro-Asian species: its range extends from 
West Africa as far as Kyushu Island (Japan). Northernmost 
records from Northeast Algeria in Africa (Samraoui et al. 
1998), and from Uzbekistan in .Asia (Mirabdullavev 1996); 
southernmost record from Natal in Africa (Van de Velde 
1984). The southern limit of Asian distribution is still ques¬ 
tionable. Dussart and Fernando (1988) made a short mention 
of a Mesocyclops (single female) „tres proche de M. oyun- 
mis" from East Java. The unexpected finding of a single 
female of M. ogunnus in Papua New Guinea (Central Prov.), 
does not necessarily indicate a natural distribution in 
Australasia. The species has also lx*en recorded from Brazil 
(Reid and Pinto-Coelho 1994) and the Caribbean Cayman 
Islands (Suarez-Morales et al. 1998), where its restricted dis¬ 
tribution suggests recent introduction. 

Mesocyclops affinis Van de Velde. 1987 

Mesocyclops affinis Van tie Velde, 1987:151-156, Kigs 15-27. 


Mesocyclops IJwrtnocyclopoides arn fas Dussart et Fernando, 1988: 
254.255, Figs 43-50; Reid and Kay 1992:340-341. Figs 4a-d - svn- 
onymized by Holynski 1994a. 

Mesocyclojis thermae yctoi>aidcs: Dussart and Fernando 1988 (par- 
tim): 245-246, Figs 8-10. 

Types. Mesocyclops affinis : Holotype, 9, (KBIN: 
26528/A, 3196), 3 paratypes, 9 9, (KBIN: 26528/B-D, 3196), 
1 allotype, cJ, (KBIN: 26528/E, 3196) - Pool in bombhole, 
between Awar and Awar airfield, 04 o 09 , S-44 o 5TE, Madang 
Prov., Papua New Guinea, leg. K. Woutcrs, 24 May 1982. 

Other material examined. PAPUA NEW GUINEA 39 9 
Swamp, Riwo village. 9 kin N Madang. 5°09*S-145 o 48’E, Madang Prov.. 
[57] leg. R. & M. Holynski, 02 Mar 1989. 

INDONESIA, liombok: 1 9 (SMNK: 10525) - "Mesocyclops 9 zer- 
legt. Kiefer 1.2.79; Lombok. Segare Anak (11) G. Heberer 6.4.1927. Bali: 
29 9 on two slides (SMNK: 10461, 10462) - 10461: Mcsocycloffs 29 9, 
Abd+P5. Kiefer 11.11.78; Bali, Danu Batur, Plankton (114), 878. I). L. 
Sunda-Exp., 21.6.1929"; 10462: JlfcsoeyclojKt 29 9, A1-P4, Kiefer 
11.11.78; Bali, Danu Batur, Plankton 878, D. L. Sunda-Exp. (114), 
21.6.1929" Java: 29 9, 1<5 - Lake in Botanical Garden, BogOr, 
6°37*S-106 C 48 , E, 200 m. log. R. & M. Holynski, 30 Sep 1988; 39 9 - 
Rieefield, Dibelan village. Scmarang Regency, leg. G. Marten, Nov 1994. 
Sumatra: 29 9 together with one unidentified Mesocyclops 9 on one 
slide (SMNK: 10481) - Mesocyclops 39 9, zerlegt Kiefer 16.11.78; 
Sumatra. Toba-Meer (le) 883, I). L. Sunda Exp., 15.4.1929”; 1 6 - l-ake 
Tuba, Si. 5., leg. C. H. Fernando, 7 Jul 1977; 39 9 (Coll. Dudayana, Ill 282) 
- J'yclo/js leuckarti , Sumatra”. Sulawesi: 19 - drain-ditch between 
two paddvfields, ea 1. km E Palatokke, Tana Toraja, 2°58 , S-119°57 t E, 800 
nv, leg. R & M. Holynski, 11 Oct 1988, 19, paddyfield; 49 9 marsh with 
Sago - Tuwa, HlVs-l 19°57E, 45km SSE PkJu, 200 m, leg. \l. A- R. 
Holynski, 15 Mav 1989. Borneo: 1 9,2<5 <5, swamp. (4/1)]; 19,2(5 c5, 1CV, 
swamp, depth ea. 1 in, (3]; 39 9, dil(‘h, ea. 0.5 m deep, dense vascular 
planl vegetation. [1/1>1 - Muara Muntai, 0°23 , S-U6°22 , E. 100 km W 
Samarinda, Mahakam Riv. Valley. 30 m leg. M. R Holynski. 28 May 1989. 

MAI AYS LA: 29 9 - Desuru Beaeh. soulhernmost East coast of 
Malay IVn.. leg. T. Ishida. 14 Feb 1987; 19 - Swampy meadow. 
Malacca. 2°12 , N-102 C 15 E. 0-50 m, leg. R. & M Holynski. 15 Sep 1988; 
29 9, 1 & - Lake in recreational park, shore. Ayer Keroh, 12 km N 
Malacca. 2°19 t N-102°16 E, 20 in. leg. R. A* M. Holynski. 19 Sep 1988; 
19 - 10 ml Rauh, leg. R. P. Lira, 25 May 83. 

Comparative material. Mesocyclops aequatorialis s. sir : 4 V 9 
on two slides (SMNK: 10391, 10392) - 10391: ” Mesocyclops netptulu - 
rial is Neotypus 4 9 9, A1-P4, Kiefer 23.8.78; Zaire Kivu-Sey. Ngoraa 
1726. Damns coll,. 12.4.35"; 10392: Mesocyclops aequatorialis 
Neotypus 49 9, Abd-P5, Kiefer 23.8.78; Zaire Kivu-Sce, Ngoma 1726. 
Dainas coll,. 12.4.35". 19 (KBIN) - ~ Mesne yclnps aequatorialis 
(Kiefer) Tangunika 5061 la", 03°20'S-29°10‘E. leg. L. Symoens, Aug 
1955-Nov 1955, det. 1. Van de Velde; 19 (KBIN) - “ Mesocyclops 
aequatorialis (Kiefer) Tanganika 50611b", 03°2(VS-29 o l0 E, leg. I,. 
Symoens, Aug 1955-Nov 1955, det. I. Van de Velde. 

Mesocyclops aequatorialis si mil is: 1 9 (KBIN) - “ Mesocyclops 
acf/uatorialLs' similis Lake Tana Ethiopie 5-82, 60/a" det. I Van de 
Velde; 19 (KBIN) - “ Mesocyclops (/equatorialis similis YY'amhn 
Bangwe, 93 Zaire" 02°03*N-28°00’E, leg. P. van Oye, 21 Nov 1957, del. 
I. Van de Velde; 19 (KBIN) - “ Mesocyclops aequatorialis similis 
Lake Awassa. Ethiopie 37" 07°02 , N-38 a 20’E, leg. H. Dumont & H. 
Verheye, IS May 1982, det. I. Van de Velde; 1 9 (KBIN) - “ Mesocyclops 
aequatorialis similis Lake Awassa, Ethiopie 37c" 07°02 , N-38°20'E. 
leg. H. Dumont & H. Verheye. 18 May 1982. del. 1. Van de Velde; 19 
(KBIN) - ” Mesocyclops aequatorialis similis Debre Marcos, 
Ethiopie 65" 10 o irN-38 p 10\ del. I. Van de Velde; 19 (KBIN) - 
“ Mesocyclops aequaloriah’s similis Debre Mareos, 40 km S. 
Elhiopie 65" 10°11 , N-38°10 , E. del. I. Van de Velde; 19 (KBIN) - 
“ Mesocyclops aequatorialis similis Debre Marcos. 40 km S, 
Ethiopie 64.” HH rN-38°10E, leg. H. Dumonl & H. Verheye, 23 May 
1982; det. I. Van de Velde. 
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Figure 25. Mesocyclojks afTinis Van de Velde, 1987. A, B. Intraspecific variability of the eaudal spinule ornamentation of the an ten nary basipodite (Borneo: 
Muara Muntai]; (C) Antennary basipodite, frontal (Borneo: Muara Muntai); (D) last antennulary segment (Papua New Guinea: RiwoJ; (E) Antennarv 
basipodite. eaudal (male allotype); (F) Mandible (paratype); (G) PI basipodite. frontal (Borneo: Muara Muntai). Except for (E). all the figures show females. 

Scales: 50 *xm. 
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Description (female). Body length: 860-1285 pm; pro- 
some/urosome: 1 .6-1.9; cephalothorax, length/width: 
1.0-1.2; cephalothorax width/genital double-somite width: 
2.S-3.3. 

Pediger 5 with lateral hairs only two medial and two 
laterodistal sensilla present on dorsal surface of somite. 
Genital double-somite (Figs 26C,D) 1.2-1.3 times as long as 
wide, without hairs. Posteriorly to P6 six pores in group. 
Lateral arms of seminal receptacle (Figs 26C,D) wide and 
short, anterior margin of proximal part sinuate in middle, 
horseshoe-shaped copulatory pore often near anterior 
margin. Posteriorly to copulatory pore one circular pore 
present. Transverse ducts directed to each other at 
straight or nearly straight angle (not V-shaped) before con¬ 
nection with copulatory duct; copulatory duct straight or 
slightly curved. Anal somite with spinules along posterior 
margin. Caudal rami (Fig. 27E) short. 2.3-3.2, times as 
long as wide, without hairs. Spinules at implantation of lat¬ 
eralmost terminal setae always present, at implantation of 
lateral caudal setae spinules present, or absent. Dorsal 
caudal seta 0.8-1.2 times as long as lateralmost terminal 
seta. Relative length of terminal setae from mediaimost to 
lateralmost: 2.5-3.5, 5.4-7.4, 3.G-5.2, 1.0. Longest terminal 
seta 1.2-1.5 times as long as urosome. 

Serrate hyaline membrane on last antennulary seg¬ 
ment, extending far beyond implantation of medial seta of 
segment, with one, very large notch (Fig. 25D). Ventral 
spinules present on antennulary segments 1 4-5, 7-13, (in 
one of two specimens from Bali spinules also present on 
segment 14), dorsal surface of antennule (most often seg¬ 
ments 1, and 4) sometimes adorned with shallow pits. 
Antenna bearing3 setae on basipodite and 1,7, and 7 setae 
on endopodal segments 1-3, respectively. Caudal spinule 
pattern of antennary basipodite complex and variable 
(Figs 25A.B): basic pattern (see in M. dayakorum) sup¬ 
plemented with oblique row of fine spinules starting at half 
or distal third of medial rim, field of tiny spinules near 
implantation of medial setae, group of relatively large spin- 
ules at laterodistal angle, and few tiny spinules near distal 
rim. Groups of spinules at laterodistal angle and next to 
distal rim sometimes absent. Spinules (7-16) in longitudi¬ 
nal row f along lateral rim of similar size, largest max. twice 
as long as smallest. Frontal spinule ornamentation of 
antennary basipodite (Fig. 25C) composed of 20-40 spin¬ 
ules arranged in longitudinal row. and transverse row of 
spinules distallv to spinules along proximal rim. 

Proximally to distal fringe hairs belt of fine hairs present 
on ventral surface of labrum. epistoma and vertical deft also 
pilose. Mandible (Fig. 25F) bearing three groups of spinules 
near palp, those forming tranverse row conspicuously larger 
than others. Maxillulary palp (Pig. 26B) naked, lateralmost 
(longest) seta of lateral lobe without long setules. Frontal 
surface of maxillary coxopodite with distinct row of spinules 
(Pig. 26A). Basipodite seta in front of claw-like basal endite 
with fine teeth on posterior edge only. Maxilliped syneox- 
opodite adorned with oblique row of fine spinules on frontal 
surface in proximal half; spinules on lateral rim and caudal 
surface of basipodite arranged in two groups. 


.Armature of P1-P4 as in M. dayakorum (Table 2) 
except PI basipodite lacking medial spine. Frontal surface 
of Pt basipodite with large spinules arranged in semicircu¬ 
lar arch (Pig. 25G); medial expansion of basipodite of P1-P4 
with apical hairs. Medial expansion of P4 basipodite bearing 
long proximal hairs on caudal surface. Couplers of P1-P4 
naked on frontal and caudal surfaces, distal margin of P4 
coupler with two small, obtuse or acute outgrowths (Figs 
27B-D). Caudal spinule ornamentation of P4 coxopodite 
(Figs 27A-C) composed of: 9-14 spinules in continuous or 
intermittent row' along distal rim; spinules at laterodistal 
angle arranged in row r or group; 13-20 relatively large spin¬ 
ules in one or two rows along proximal rim: and dense lat¬ 
eral hairs. P4 coxopodite seta 1.6-2.1 times longer than 
height of medial expansion of P4 basipodite. P4enp3 2.4-3.2 
times as long as wide; of apical spines medial one 1.0-1.2 
times as long as lateral. Lateral edge 1 of medial apical spine 
with few teeth usually. Apical seta of P5 1.1-1.6 times as 
long, lateral seta 0.5-1.1 times as long as medial spine. 

Male. Body length: 645-980 pm: prosome/urosome: 

1.4- 1.9; cephalothorax length/width: 1.0-1.3. Pediger 5 
without lateral hairs. Anal somite with spinules along pos¬ 
terior margin. Caudal rami 2.2-2.S times as long as wide, 
without hairs. Spinules at implantation of lateral caudal, 
and lateralmost terminal setae present. Dorsal caudal seta 
0.8-1.0 times as long as lateralmost terminal seta. Relative 
length of terminal setae from mediaimost to lateralmost: 

2.4- 2.0 ; 5.0-6.1; 3.7-4.2: 1.0. Longest terminal seta 1.1-1.5 
times as long as urosome. 

Antenna armed with 3 setae on basipodite and 1,6, and 
7 setae on endopodal segments 1-3, respectively. Caudal 
spinule ornamentation of antennary basipodite (Fig. 25E) 
similar to that in female. Basic pattern (see in M. dayako¬ 
rum) can be supplemented in variable combinations of fol¬ 
lowing elements: oblique row of fine spinules starting at 
half or distal third of medial rim, field of tiny spinules near 
implantation of medial setae and group of relatively large 
spinules at laterodistal angle. Spinules (7-11) in longitudi¬ 
nal row along lateral rim. of similar size. Frontal spinule 
ornamentation of antennary basipodite composed of 22-31 
spinules arranged in longitudinal row; and transverse row 
of spinules distallv to spinules along proximal rim. 
Armature of mandible, maxillulary palp, syncoxopodite of 
maxilla and maxilliped like in female. 

PI basipodite without medial spine; medial expansion 
of basipodite of P1-P4 with apical hairs. Apical hairs on 
medial expansion of P4 basipodite supplemented with long 
hairs on caudal surface. P4 coupler with two small, acute 
or obtuse outgrowths. Caudal spinule ornamentation of P4 
coxopodite composed of 9-14 spinules in continuous or 
intermittent row along distal rim. spinules at laterodistal 
angle arranged in row or group, 13-19 relatively large 
spinules in one row along proximal rim, and reduced later¬ 
al hairs. P4 coxopodite seta 1.5-1.6 times longer than 
height of medial expansion of P4 basipodite. P4enp3 
2.6-3.3 times as long as wide; of apical spines medial one 
0.9-1.3 times as long as lateral. Lateral edge of medial api¬ 
cal spine with many teeth. Apical seta of P5 1.6-1.9 times 
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Figure 26. Mesocyclops atfhiis Van de Velde, 1987, female. (A) Maxilla, frontal [holotype]; 
(B) Maxillulary palp; C, D. Intraspecifie variability of the shape of the proximal part of 
seminal receptacle. Except for (A), all the drawings show specimens from Muara Muntui 
[Borneo]. Seales; 50 p.m. 


as long, lateral seta 1.2—1.3 times as long as medial spine. 
Pfi armed with medial spine, ea. 1.4 times as long slender 
seta, and twice as long lateral seta. 

Distribution. Range extends at least from New Guinea 
through Indonesia, Malaysia as far as Indochina. 

Biology. Mesocyclops tiffin is lives in various kinds of 
waterbodies like shallow' ditches, swamps, lake shore, 
ponds, rainwater tanks, jars, ricefields, and also in plank- 
ton of large deep lakes (e.g. Pangururan Bay in L. Toba, 


Sumatra, depth. 97 m, and L. Batur, Bali, depth 88 m - 
characteristics of collecting sites of Mesocyclops speci¬ 
mens deposited in Kiefer’s Collection based on information 
provided in Kiefer 1933, and Ruttner 1952). In the four 
females collected in the plankton of deep lakes, the length 
to width ratio of P4enp3 shows higher values (3,0 and 
3.1-3.2 in L. Toba and L. Batur, respectively), than ever 
observed in other populations. I have not found similar 
shifts in the relative length of P5 setae and dorsal caudal 
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Figure 27. Meaocyclops a (Tin is Van dc Velde. 1987, female. A-C. 
Intraspeciflc variability of the* caudal spioule ornamentation of the P4 cox- 
opodite: (A) Muara Muntai (Borneo); (H) Kiwo (Papua New Guinea]; 
(C) Awar (holotype) fl’upua New Guinea]; (D) P4 coupler (Muara Muntai); 
(E) Anal somite and caudal rami, dorsal (Muara Muntai). Scales: 


setae, although elongation of these setae is also a typical 
pelagic adaptation, shared by all true plankters in the 
genus [e. g. M. tobae , M. aequatorialis Kiefer. 1929, off¬ 
shore populations of M. dissitttilis Defaye et Kawabata, 
1993, M. ins ulcus is Dussart 1982, M. t/utsil Reid, 1996, 
and the 'bodanicola-form' of M. leuckarti (Claus, 1857)]. 

Remarks. In 1929 Kiefer described Mesocyclops 
leuckarti aequatorialis , as a tropical subspecies distin¬ 
guished from the "typical” leuckarti by having relatively 
short caudal rami, wide P4enp3, and long medial apical 
spine (medial spine as long or longer than lateral one). M. 
leuckarti aequatorialis was reported from Sumatra, Java 
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and Wetar (Kiefer 1929, 1933; Heberer and Kiefer, 1932). In 
1981 Kiefer revised all his previous M. leuckarti records, 
and established that range of M. leuckarti was restricted 
to Europe and the western part of northern Asia. In this 
same paper M. /. aequatorialis was raised to specific rank 
and redescribed from specimens collected in Lake Kivu. In 
the revision of the African fauna Van de Velde (1984) 
described Mesocyclops aequatorialis similis , a sub¬ 
species that - in contrast to M. aequatorialis s. str. 
restricted to the Lake Tanganyika and Kivu - is widely dis¬ 
tributed in Africa and also recorded from Israel (Defaye 
1995) and Uzbekistan (Mirabdullayev 1996). In the paper 
on the Mesocy clops fauna of Uzbekistan Mirabdullayev 
(1996) synonvmized M. aequatorialis similis Van de 
Velde, 1984 with Mesocyclops thennocyclopoides unit us 
Dussart et Fernando, 1988 described from West Kalimantan 
and also reported from Laos (Reid and Kay 1992). "M. ther- 
mocyclopoides unit us" displays clear-cut differences 
from M. thcrmocyclopoides s. str. in several characters 
[caudal spinule ornamentation of the antennary basipodite; 
presence of spinules at the implantation of the lateralmost 
terminal caudal setae; outgrowth of P4 coupler acute; pos¬ 
terior margin of anal somite with spinules also on the lat¬ 
eral surface; and only few spinules present on the lateral 
edge of the medial apical spine of P4enp3] indeed, yet all 
the characters of this form are fully congruent with those in 
M affiuis , therefore M. thermocyc/ojioides unit us is con¬ 
sidered here to be a junior synonym of M. affiuis . 
Comparison of the Australasian material examined with 
both subspecies of M. aequatorialis , shows that these 
specimens are not nonspecific with M. aequatorialis. 
Probably neither the nominative subspecies nor M. a. sim¬ 
ilis occurs in this region, and the records of M. leuckarti 
aequatorialis are supposed here to refer to .1/ affiuis. 
Roth subspecies of M. aequatorialis , although morpholog¬ 
ically very closely related to M '. affiuis differ in the follow¬ 
ing ..microclmracters”: transverse ducts (female genital 
system) having conspicuously wide lumen; the part of cop- 
ulatory duct connecting the copulatory pore with the trans¬ 
verse ducts is often discernible; spinules at the implanta¬ 
tion of the lateral caudal setae always present; posteriorly 
to P6 instead of six, often eight pores appear. In contrast, .1/. 
affiuis have transverse ducts with narrow lumen, the part 
of copulatory duct connecting the copulatory pore with the 
transverse ducts is not discernible, spinules at the implan¬ 
tation of the lateral caudal setae are often absent, and pos¬ 
teriorly to P6 six pores present. 

In the description of M. thennocyclopoides s. str. 
Dussart and Fernando (1988) show the antennary 
basipodite in caudal view, with a spinule ornamentation 
characteristic of M . affiuis (and also M. aequatorialis 
similis), but obviously different from that in the genuine 
M. thcrmocyclopoides (Van de Velde 1987, Holynski 
1994a). Yet other features they mention and illustrate, like 
pilose P4 coupler and long dorsal caudal seta, do not agree 
with any observation made so far on .1/. affiuis, moreover 
the combination of the characters presented there does not 
match any known Asian Mesocyclops. Unfortunately 


Dussart and Fernando did not specify the origin of the 
material upon which their description was based. 

Mesocyclops tobae Kiefer, 1933 

Mesocyclops Tobae Kiefer, 1033: 577, Figs 137-142, Table P; 

Mesocyclops tobae. Kiefer 1981: 170-171, PI. 9; Dussart and 

Fernando 1988: 254-256. Figs 57-63. 

Type. Two paratypes (9 9) on two slides (SMNK: 
10893, 10894) - 10893: “ Mesocyclops tobae n. sp. 29 9, 
Abd + P5, Ivicfer 2.4.80.; Sumatra Tobameer, Siidbecken, 
862, D.L.S. Exp., 10.4.1929”: 10894: * Mesocyclops tobae n. 
sp. 29 9, A1-P4, Kiefer 2.4.80; Sumatra, Tobameer, 
Siidbecken, 862, D.L.S. Exp., 10.4.1929”. 

Other material examined INDONESIA (Sumatra, Lake Toba): 
4 $ 9 and \6 - St. 5, leg. C. H. Fernando, 7 Jul 1977; 29 9 - southern 
part. leg. A. S. Sarnita, 6 Sep 1984. 

Description (female). Body length: 690-750 pm; pro- 
somc/urosome: 1.5-1.8; cephalothorax, length/width: 
1.1-1.4; cephalothorax width/genilal double-somite width: 
2.5-2.8. 

Pediger 5 (Fig. 30D,H) without hairs, two medial and 
two laterodistal sensilla present on dorsal surface of 
somite. Genital double-somite 1.2—1.3 as long as wide, with¬ 
out hairs. Lateral arms of seminal receptacle (Fig. 30D) 
wide and short, anterior margin of proximal part sinuate in 
middle. Posteriorly to horseshoe-shaped copulatory pore 
one circular pore. Transverse ducts (Fig. 30E) directed to 
each other at straight angle before connection with 
straight or slightly curved copulatory duct. Posterior mar¬ 
gin of anal somite (Figs 30I\G) with ventral and conspicu¬ 
ously large dorsal spinules, but lateral ones sometimes 
reduced. Caudal rami (Figs 30F"G) short, 2.7-2.9 times as 
long as wide, without hairs. Spinules at implantation of lat¬ 
eralmost terminal setae always present, at implantation of 
lateral caudal setae spinules very small, or absent. Dorsal 
caudal seta long, 2.0-2.5 times as long as lateralmost ter¬ 
minal seta. Relative length of terminal setae from medial- 
most to lateralmost: 2.1-2.9, 7.3-8.4, 3.9-5.0, 1.0. Longest 
terminal seta 1.4-1.6 times as long as urosome. 

Armature formula of 17-segmented antennule, as in M. 
dayakorum. Serrate hyaline membrane on last antennu- 
lary segment, extending far beyond implantation of medial 
seta of segment, with one large or two small notches (Figs 
28D,E). Ventral spinules present on antennulary segments 
1.4-5, 7-13. 

Antenna bearing 3 setae on basipodite and 1, 7 or 8, 
and 7 setae on endopodal segments 1-3 respectively. 
Caudal spinule pattern of antennary basipodite (Fig. 28B) 
highly reduced: lateral spinules near base and tiny spin¬ 
ules on medial rim in proximal third; 4-5 spinules in 
oblique row next to lateral spinules near base; 2-7 spinules 
in longitudinal row' near lateral rim; few spinules near 
implantation of medial setae present or absent. On frontal 
surface of basipodite 9-17 spinules in longitudinal row; 
transverse row, distally to spinules along proximal rim, 
present or absent (Fig. 28C). 
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Figure 28. Mesocyclops tobae Kiefer, 1933. [Sumatra: Lake Toba). A-C Antennary basipodite: (A) Caudal, male; (B) Caudal, female; (C) Frontal, female 
D, E. Last antennulary segment. (F) Maxilliped, frontal. Except for (A) all the drawings show female. Scale: 50/xm 
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Kigure 29. Mesocyvlops tnbnr Kiefer, 1933, female [Sumatra: Lake Tobaj. (A) Maxilla, 
frontal; (B) Mandible, frontal - two long setae leaning across the opposite surface of the 
gnathobase are not shown; (C) Maxillule, frontal. Scale; 50/urn 
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Figure 30. Mesocyvlops tobae Kiefer. 1933 [Sumatra: Lake Toba]. A, B. P4 protopodite, caudal: (A) Female; (B) Male. (C) P4enp3; (D) Pedigor 5, and genital 
double-somite. ventral: (E) Copulatory pore and duet, and transverse duets. F. G. Caudal rami: (F) Ventral; (G) Dorsal. (H) IVdiger 5. dorsal. Scales: 50 fim. 


Segmentation and setation of mouthparts like in M. 
dayakorum . Except fringe hairs overhanging toothed dis¬ 
tal rim, no other hairs on ventral surface of labrum. Vertical 
cleft separating epistoma from rostrum with fine hairs. 
Mandible (Fig. 29B) bearing three groups of spinules near 
palp, those forming transverse row conspicuously larger 
than others. Maxillulary palp naked, lateralmost (longest) 


seta of lateral lobe without longsetules (Fig. 29C). Frontal 
surface of maxillary coxopodite with distinct row of spin¬ 
ules; basipodite seta in front of claw-like basal endite with 
fine teeth on posterior edge only (Fig. 29A). Oblique row of 
fine spinules on frontal surface of maxilliped syneoxopodite 
usually absent (Fig. 28F); spinules on lateral rim and cau¬ 
dal surface of basipodite arranged in two groups. 
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Armature of P1-P4 like that in M. dayakorum (Table 
2) except PI basipodite lacking medial spine. PI exopodite 
spines with flagellum-like tip, spines on P2-P4 exopodite 
normal robust. Frontal surface of PI basipodite with large 
spinules arranged in arch; medial expansion of basipodite 
of P1-P3 with apical hairs. Medial expansion of P4 
basipodite usually bearing proximal row of hairs on caudal 
surface of segment, and apical hairs. Couplers naked on 
frontal and caudal surfaces, distal margin of P4 coupler 
with two small, acute outgrowths. Caudal spinule orna¬ 
mentation of P4 coxopodite (Fig. 30A): enlarged spinules 
(4-8) in intermittent row along distal rim; few (5-8) elon¬ 
gate spinules arranged in one row' at laterodistal angle; 
row of fine spinules (7-13) along proximal rim; sparse lat¬ 
eral hairs. P4 coxopodite seta 1.3-1.7 times longer than 
height of medial expansion of basipodite. P4enp3 (Fig. 
30C) 2.7-3.5 times as long as wide; of apical spines medial 
one slightly shorter than lateral. Lateral edge of medial 
apical spine with many teeth. Apical seta of P5 more than 
twice as long, lateral seta 0.9-2.0 times as long as medial 
spine (Fig. 30D). 

Male. Body length: 480 pm; prosomc/urosome: 1.3; 
cephaJothorax, length/width: l.l. Pcdiger 5 without hairs. 
Anal somite with spinules along posterior margin. Caudal 
rami 2.7 times as long as wide, without hairs. Spinules at 
implantation of lateral caudal, and latcralmost terminal 
setae present. Dorsal caudal seta twice as long as lateral- 
most terminal seta. Relative length of terminal setae from 
medialmost to latcralmost: 2.2. no data (longest terminal 
seta broken off), 4.1, 1.0. 

Antennule lb-segmented, but with incomplete subdivi¬ 
sion of compound apical segment. Antenna armed with 3 
setae on basipodite and 1, 6, and 7 setae on endopodal seg¬ 
ments 1-3. respectively. Spinule ornamentation of anten- 
narv basipodite like in female, highly reduced (Fig. 2HA). 
Armature of maxillulary palp and maxilliped like in 
female, but frontal surface of maxillary coxopodite without 
row of spinules. Segmentation and setation of legs the 
same as in female. Pi exopodite spines with flagellum-like 
tip, spines on P2-P4 exopodite normal robust. P4 coupler 
with two small acute outgrowths, naked. P4 coxopodite 
devoid of lateral hairs, caudal spinule ornamentation oth¬ 
erwise like in female (Fig. 30B). No hairs on medial expan¬ 
sion of P4 basipodite. Coxopodite seta of P4 1.4 times as 
long as height of medial expansion of basipodite. P4enp3 
2.9 times as long as wide; of apical spines medial one 
slightly longer than lateral. Apical seta of P5 more than 
twice as long as medial spine. Pb armed with medial spine, 
slender seta of about equal length and ca. 2.5 times as long 
lateral seta. 

Distribution. Species endemic to Lake Toba 
(Sumatra). In the original description Kiefer (1933) report¬ 
ed M. tobae from East Java (Ranu Lamongan) too, yet in 
the later redescription (Kiefer 1981) he did not confirm the 
Javanese record. 

Remarks.The body length and proportions, the con¬ 
spicuously long P5 and caudal setae, flagellum-like tips of 
PI exopodite spines, and reduced spinule and hair orna¬ 


mentation of the limbs and pediger 5 unambiguously indi¬ 
cate that M. tobae is adapted to the pelagic life conditions 
in the large, deep [ 1300 km *, 400 to 500 m (Rainboth 199b)| 
caldera-lake. Apart from the features mentioned above, 
there is conspicuous congruence in all other characters 
between M. tobae and M, affinis , which suggests that the 
former is a pelagic offshoot of the latter. The Lake Toba is 
situated in a resurgent caldera, where the most recent, 
extremely large eruption, depositing3000 km' 1 volcanic ash 
on surrounding land, happened 75,000 years ago (Rainboth 
1996). As a consequence, the time of M. tobae-M. affinis 
divergence might be less than 75,000 years. 

Mesocyclops francisci sp. nov. 

Types. Holotvpe and one female paratype from 
Malaysia (Ayer Keroh, 12 km N Malacca, 2°19’N-102°lb’E, 
20 m, lake in recreational park, shore, leg. M. & R. 
Holynski, 19 Sep 1988) and one female paratype from 
Sumatra (Coll. Dadayana: Ill. 282 - “ Cyclops leuckartr ) 
are dissected and mounted in glycerin on two slides each. 
Types are deposited at Museum and Insitute of Zoology 
PAS, Warsaw. 

Etymology. The species is named for Dr. Frank Fiers, 
in grateful recognition of the invaluable help he provided 
during my stay in the Koninklijk Belgisch Instituut voor 
Natuurwetenschappen (Brussel), in 1992-93. 

Description (female). Body length: 965-1060 pm (980 
pm in holotvpe); prosome/urosome: 1.8-2.0 (2.0 in holo¬ 
tvpe); eeplnilothorax, longih/width: 1.0-1.2 (paratypes); 
cephalothorax width/genital double-somite width: 2.9-3.1 
(paratypes). 

Pediger 5 (Figs 34B,D) with lateral and dorsal hairs, two 
medial (broken off in holotvpe) and two laterodistal sensil- 
la on dorsal surface of somite. Genital double-somite (Figs 
32C, 34C) 1.1-1.3 (1.3 in bolotype) times as long as wide, 
without hairs, group of six pores posteriorly to Pb (Fig. 
331)). Seminal receptacle (Fig. 32C) w ith wide and short lat¬ 
eral arms; anterior margin of proximal part deeply sinuate 
in middle. Posteriorly to horseshoe-shaped copulatory pore, 
one circular pore present. Transverse ducts directed to 
each other at acute angle (V-shaped) before connection 
with copulatory duct; copulatory duct strongly curved. Anal 
somite with spinules along posterior margin (Figs 33E,F). 
Caudal rami (Figs 33K,F) 2.S-2.9 (2.8 in holotvpe) times as 
long as wide, ventral surface adorned with row of long spin¬ 
ules in distal quarter, next to medial rim. Spinules present 
at implantation of lateralmost terminal seta, but absent at 
implantation of lateral caudal seta. Dorsal caudal seta 
1.1-1.3 (1.1 in holotvpe) times as long as lateralmost termi¬ 
nal seta. Relative length of terminal setae from medialmost 
to lateralmost 3.2-3.S, 7.4-7.9 (7.9 in holotvpe), t.3-5.2 (5.1 
in holotvpe), 1.0. Longest terminal seta 1.5-Lb (1.5 in holo¬ 
tvpe) times as long as urosome (Fig. 34A). 

Armature formula of 17-segmented antennule like in M. 
dayakorum . Serrate hyaline membrane on last antennu- 
lary segment, extending far beyond implantation of medial 
seta of segment, with one large notch (Fig. 31A). Ventral 


http://rcin.org.pl 



410 


M. HotYNSKA 



Figure 31. Afesocyclops frandsci sp. nov. Hololype. (A) Last antcnnularv segment; (B) 
Antennary basipodite, frontal; (C) Antennary basipodite, caudal; (D) Right maxillule; (E) 
Setae on the lateral lobe of maxillulary palp of the left maxillule; (F) Labrum. epistoma. 
and rostrum. Scales: 50 /xm. 


A-C 

D-F 
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Figure 32. Mesocf/ctops fmurisri sp. nov Holotype. (A) Maxilliped. frontal; (B) Maxilla, frontal; (C) (ienital double-somite, ventral; (D) PI protopodite, 

frontal. Scale: 50 fim. 
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Figure 33. Afeso€*yclojhs frmtcisri sp. nov. (A) P4 coupler and coxopodite. caudal; (B) P4 basipodite and rami, caudal; (C) P4enp3; (D) P6 (paratype, 
Malaysia); (E) Caudal ramus, ventral; (F) Caudal ramus, dorsal. Except for (D) all the drawings show the holotype. Scales: 50/zm. 
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spinules present on antennulary segments 1, 4-5. 7-13. 
Antenna bearing 3 setae on basipodite and 1,8, and 7 setae 
on endopodal segments 1-3, respectively. Caudal spinule 
pattern of antennarv basipodite complex (Fig. 31C), basic 
pattern (see in M. dayakorum) supplemented with: 
oblique row of spinules starting in distal half of medial rim 
and ending in diffuse patch proximally; two/three rows of 
small spinules near implantation of medial setae. Spinules 
(11) in longitudinal row along lateral rim, of similar size 
(longest/shortest < 1.5). Frontal spinule ornamentation of 
antennarv basipodite (Fig. 3IB) composed of 24-27 spin¬ 
ules arranged in longitudinal row; and transverse row of 
spinules distally to spinules along proximal rim. 

Proximally to distal fringe hairs, elongate spinules 
arranged in belt present on ventral surface of labrum, epis- 
toma pilose, fine hairs laterally to epistoma arranged in 


group (Fig. 31F). Segmentation and setation of mandible, 
maxillule, maxilla and maxilliped like in M . dayakorum. 
Mandible bearing three groups of spinules near palp, those 
forming transverse row' conspicuously larger than others. 
Maxillulary palp naked; lateralmost (longest) seta of later¬ 
al lobe with longsetules in rigid maxillule of holotype, but 
setules absent in paratypes and left maxillule of holotype 
(Figs 31D,E). Frontal surface of maxillary coxopodite bear¬ 
ing distinct row of spinules; basipodite seta in front of 
claw-like basal endite with fine teeth on posterior edge 
only (Fig. 32B). Spinules in oblique row on frontal surface 
of maxilliped syncoxopodite, very tiny or absent; spinules 
on lateral rim and caudal surface of basipodite arranged in 
two groups (Fig32A). 

Armature of P1-P4 like in M. dayakorum (Table 2), 
except Pi basipodite lacking medial spine. Frontal surface 
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of PI basipodite with large spinules arranged in semicir¬ 
cular arch (Fig. 32D); medial expansion of basipodite of 
P1-P4 with apical hairs. Apical hairs on medial expansion 
of P4 basipodite supplemented with long hairs on caudal 
surface (Fig. 33B). Couplers naked on frontal and caudal 
surfaces in P1-P4, distal margin of P4 coupler bearing two 
small acute outgrowlhs. Caudal spinule ornamentation of 
P4 eoxopodite (Fig. 33A) composed of: 7-12 spinules in 
continuous or intermittent row along distal rim: 10-12 
elongate spinules at laterodistal angle arranged in group 
or row; 11-15 spinules of different size in one or two rows 
along proximal rim; dense lateral hairs. P4 eoxopodite seta 
1.7-1.8 times longer than height of medial expansion of P4 
basipodite. Caudal surface of P4 rami, with exception of 
enpl, adorned with hair-like and short spinules (Fig. 33B). 
Similar, but less expressed ornamentation present on cau¬ 
dal surface of P2-P3 rami, and absent on Pi. P4enp3 (Fig. 
33C) 2.9-3.2 times as long as wide; of apical spines medial 
one 1.0-1.1 times as long as lateral; longer(medial) spine 
0.8-0.9 times as long as segment. Lateral edge of medial 
apical spine with 4-15 teeth. Apical seta of P5 1.4-1.0 times 
as long, lateral seta 1.0-1.1 times as long as medial spine 
(Fig. 34B). PO (Malaysian paratype) (Fig. 33D) with one 
long medial seta and two small lateral spines. 

No male found. 

Diagnosis . Mesocyciops fmneisri can be distin¬ 
guished from its congeners by the following combination of 
characters: length of the body relatively small (ca 1000 pm); 
pediger 5 laterally and dorsaUy pilose, genital double¬ 
somite bare; seminal receptacle with short and wide lateral 
arms, anterior margin of proximal part deeply sinuate in 
the middle; transverse ducts directed to each other at acute 
angle (V-shaped) before connection with copulatory duct; 
entire posterior margin of anal somite with spinules; spin¬ 
ules at implantation of lateralmost terminal seta present, 
but absent at implantation of lateral caudal seta; ventral 
surface of caudal rami adorned with group of long spinules 
in distal quarter, next to medial rim; longest terminal seta 
1.5-1 .6 times as long as urosome; hyaline membrane on last 
antennulary segment with one large notch, ventral spinules 
present on antennulary segments 1. 4-5, 7-13; second 
endopodal segment of antenna armed with 8 setae; caudal 
spinule ornamentation of antennary basipodite (oblique 
row of spinules starting in distal half of medial rim ends in 
diffuse patch proximallv; spinules near implantation of 
medial setae arranged in 2/3 rows); proximallv to distal 
fringe hairs, belt of elongate spinules present on ventral 
surface of labrum, epistoma pilose, fine hairs laterally to 
epistoma arranged in group; maxillulary palp naked; PI 
basipodite without medial spine; apical hairs on medial 
expansion of P4 basipodite supplemented with long hairs 
on caudal surface; P4 coupler with two small acute out¬ 
growlhs, naked; caudal spinule ornamentation of P4 cox- 
opodite (spinules along proximal rim of conspieuosly differ¬ 
ent size, and arranged in one or two rows). 

Distribution. Known from SW Malaysia and Sumatra 
(precise locality data for the Sumatran specimen found in 
the Collection of Dadav are unknown to me). 


Remarks. Mesocyelops fmneisri is morphologically 
closely allied to members of the //’o/z/crsZ-superspecies 
\M. woutersi Van de Velde, 1987, .17. parent inm Holyhska, 
1997, \f. ftissin/itis Defaye et Kawabata, 1993 and M. 
friendorum sp. nov.] (Holyhska, 1997b), it differs, howev¬ 
er, from all of them in havingS (instead of 7) setae on the 
second endopodal segment of antenna, and a row of long 
ventral spinules in distal quarter of the caudal rami. 

Mesoeyclops woutersi Van de Velde, 1987 

Mesotgclops tr outer si Van de Velde, 1987: 156-157, Figs 91-44. 
\fesoci/clops yuangxiensis Reid et Kay. 1992: 332-338, Figs la-f, 

2a-i, 3a-c. Svnonymized by llolyriska 1997b. 

Types. Mesoeyclops woutersi: Holotype, 9, (KB1N: 
29528/A, 3291), 2 paratypes, $ 9, (KB1N: 26528/B-C, 3291), 
and 1 allotype, 6 . (KB1N; 26528/D, 3291) - Coral gravel pit, 
Warawaranga, 04 o 14’S-144°56 , E, Madang Prov., Papua 
New* Guinea, leg. K. Wouters, 2 Jun 1982. 

Other material examined. PAPUA NEW GUINEA: 7 V V - Pond in 
bombhole. .Japanese airstrip* 1 , 04°47 , S-145°40 , H. Madang Prov., leg. 
R. & M. Hotvnski, U4 Mur 1989. 

Description (female , Papua New Guinea). Body 
length: 810-990 pm - no allowance for telescoping of body 
somites has been made; Holotype 1016 pm (Van de Velde 
1987). Pediger 5 pilose laterally, dorsum without hairs 
(Figs 35D,E). Genital double-somite bare; group of six 
pores on laterodorsal surface, posteriorly to P6. Seminal 
receptacle (Fig. 35E) with wide and short lateral arms; 
anterior margin of proximal part sinuate in middle. 
Transverse duets (Fig. 35F) directed to each other at acute 
angle (V-shaped) before connection with copulatory duct; 
copulatory duct strongly curved; part of copulatory duet 
connecting copulatory pore and transverse ducts [jointed 
canal” in Van de Velde 1987] usually discernible. Posterior 
margin of anal somite with large spinules venlrally, small 
spinules dorsallv, naked laterally (Fig. 37C). Caudal rami 
(Fig. 37C) 2.5-3.1 limes as long as wide, without special 
hair or spinule ornamentation. No spinules at implantation 
of lateralmost terminal, and lateral caudal setae. Dorsal 
caudal seta 0.9-1.1 times as long as lateralmost terminal 
seta. Relative length of terminal setae from medialmost to 
lateralmost: 2.H-3.3, 5.9-7.2. 4.1-4.8, 1.0. Longest terminal 
seta 1.4 (three specimens) times as long as urosome. 

Serrate hyaline membrane on last antennulary seg¬ 
ment, extending far beyond implantation of medial seta of 
segment, with one largo notch (Fig. 35C). Ventral spinules 
present on antennulary segments 1, 4-5, 7-13, and also on 
segment 14 in five of nine New Guinean females. Antenna 
armed with 3 setae on basipodite and 1, 7, and 7 setae on 
endopodal segments 1-3. respectively. Caudal spinule pat¬ 
tern of antennary basipodite complex (Fig. 35B): basic pat¬ 
tern (see in M. dayakorum) supplemented with: oblique 
row of spinules starting in distal half of medial rim and dif¬ 
fuse patch of spinules medially to this row: field of small 
spinules near implantation of medial setae; and group of 
spinules next to distal rim (present in eight of nine 
females). Spinules (13-19) in longitudinal row along later- 
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Figure 35. Mesocyclops ivoutersi Van de Velde. 1987, female. (A) Habitus: (B) Anlennarv basipodite, eaudal [paratvpej; (C) Last antennulary segment; 
(D) FedigerS, dorsal; (E) Pediger 5 and genital double-somite, ventral; (F) Copulatorv pore and duet, and transverse duets. Except for (B) all the draw¬ 
ings show specimens from the “Japanese airstrip" [Papua New' Guinea). Scales: 50/j.m. 
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A, D 



Figure 36. Mesocyelops woutersi Van de Velde. 1987. female. (A) Maxilla, frontal; (B) Mandible, eaudal; (C) PI, frontal [Papua New Guinea: "Japamese 
airstrip”]; (D) P4 protopodite, caudal. Except for (C), all the drawings show the paratype 26528/C. Seales: 50 *im. 
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I'ipure 37, Mesocy clops trout crsi Van dc Velde. 19N7, female (Papua New 
Guinea: “Japanese airstrip"). (A) P4, caudal; (B) P4 protopodite, caudal; 
(C) Anal somite, and caudal rami, ventral. Seales: 50/urn. 


al rim, of conspicuously different size (longest/shortest > 
2.5). Frontal spinule ornamentation of antennary 
basipodlte composed of 25-31 spinules arranged in longi¬ 
tudinal row, and transverse row of spinules distally to spin¬ 
ules along proximal rim. 

Proximally to distal fringe hairs, fine hairs arranged in 
belt present on ventral surface of labrum, epistoma and 
vertical cleft pilose (Fig. 38F). Segmentation and setation 
of mandible, maxillule, maxilla and maxilliped like in M. 
dayakorum. Mandible (Fig. 3(>B) bearing three groups of 
spinules near palp, those forming tranverse row conspicu¬ 
ously larger than others. Maxillulary palp naked; lateral- 
most (longest) seta of lateral lobe without long setules. 
Frontal surface of maxillary coxopodite bearing distinct 
row of spinules; basipodite seta in front of claw-like basal 


endite with fine teeth on posterior edge only (Figs 36A). 
Spinules in oblique row on frontal surface of maxilliped 
syncoxopodite, very tiny or absent; spinules on lateral rim 
and caudal surface of basipodite arranged in two groups. 

Armature of P1-P4 as in M. daynkonnu (Table 2), 
except PI basipodite lacking medial spine. Frontal surface 
of PI basipodite with large spinules arranged in semicir¬ 
cular arch (Fig. 36C); medial expansion of basipodite of 
P1-P4 with apical hairs. Apical hairs on medial expansion 
of P4 basipodite supplemented with long hairs on caudal 
surface. Couplers naked on frontal and caudal surfaces in 
P1-P4, distal margin of P4 coupler bearing two small acute 
or obtuse outgrowths. Caudal spinule ornamentation of P4 
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coxopodite (Figs 36D, 37B) composed of: 6-11 spinules in 
continuous or intermittent row along distal rim; 7-12 elon¬ 
gate spinules at laterodistal angle arranged in group or 
row; many (10-14 spinules of different size in one or two 
rows along proximal rim; dense lateral hairs. P4 cox¬ 
opodite seta 1.5-1.9 times longer than height of medial 
expansion of P4 basipodite. Caudal surface of P4 exopodite 
segments, and enp3 adorned with hair-like and short spin¬ 
ules (not shown in figure). P4enp3 2.4-2.9 times as long as 
wide; of apical spines medial one 0.9-1.0 times as long as 
lateral; longer spine 0.8-1.0 times as long as segment. 
Lateral edge of medial apical spine with 2-10 teeth. Apical 
seta of P5 1.1-1.5 times as long, lateral seta 0.5-0.8 times 
as long as medial spine. 

Male (Allotype). Body length 620 pm (Van de Velde 
1987). Pediger 5 laterally pilose. Caudal rami without spe¬ 
cial hair or spinule ornamentation, 2.3 times as long as 
wide (Van de Velde, 1987). Spinules present at implanta¬ 
tion of lateral most terminal, and lateral caudal setae. 
Dorsal caudal seta as long as lateralmost terminal seta. 
Relative length of terminal setae from medialmost to lat¬ 
eralmost: 2.9, 6.8, broken off, 1.0. Caudal spinule pattern of 
antennary basipodite similar to that in female, but diffuse 
patch, medially to oblique row r starting in distal half of 
medial rim, absent. Number of spinules in longitudinal 
rows on caudal and frontal surfaces 12 and 23, respective¬ 
ly. Pi basipodite without medial spine, frontally adorned 
with large spinules arranged in semicircular arch. Apical 
hairs on medial expansion of P4 basipodite supplemented 
with long hairs on caudal surface. P4 coupler with two 
small acute outgrowths. Caudal spinule ornamentation of 
P4 coxopodite composed of: 7, 10 spinules in continuous/ 
intermittent row along distal rim; elongate spinules at lat¬ 
erodistal angle; many (12) small spinules along proximal 
rim, and lateral hairs. P4 coxopodite seta ca. 1.7 times as 
long as height of medial expansion of P4 basipodite. 
P4enp3 2.7 times as long as wide; apical spines of equal 
length, 0.9 times as long as segment. Lateral edge of medi¬ 
al apical spine with 11 teeth. 

Distribution. Mesocyclops woutrrsi seems to display 
a curious disjunction: outside the numerous localities in 
northern Papua New* Guinea (Madang Prov. - Van de Velde 
1987), it has been also found in Laos, Vietnam, China 
(Guangxi Province), the Ryukyus (Holynska 1987, 2000) 
and Honshu (Ishida, in lilt.). However the examined sam¬ 
ples (46) from South Thailand, Malaysia, and Indonesia did 
not contain a single specimen of M. trotdrrsi , nor is there 
any literature record of this species from Indonesia and 
peninsular Malaysia. This is all the more strange, because 
M. troutrrsi is relatively common in Indochina, encoun¬ 
tered in a wide variety of natural habitats (lakes, ponds, 
rieefields, ditch, small stream), and it is also very frequent 
inhabitant of the peridomestic water containers and wells 
in Vietnam (Nam et al. 2000]. Connection between the 
Chinese and New r Guinean populations might be through 
Taiwan, Philippines and Moluccas, the Mesocyclops fauna 
of w hich is almost completely unknown. We can have also 
in mind the possibility of recent introduction to Papua New 


Guinea, but occurence of a Mesocyclops very closely relat¬ 
ed to, or conspecific with M. troutrrsi |it was recorded by 
Brown (1995) as Mesocyclops nr. Isabellae, but all the 
characters in the description and illustration, which Dr. 
Brown kindly sent to me, match M. troutrrsi] in a reser¬ 
voir on Palm Island (North Queensland. Australia) sug¬ 
gests. that it is indigenous species there. Mesocyclops 
troutrrsi along with other three allopatric representatives 
of the M. thrrr/tocyclopoidrs-gro up (Holynski and Fiers 
1994) [M. parrntiunt - southern India, Sri Lanka; M. 
friendoruvt - Sulawesi; and M. dissitttilis - from Honshu 
(Japan) through China to Vietnam] constitute the trouter - 
,s7-superpecies (Holynska 1997), members of which display 
a very slight degree of the morphological divergence. They 
can be distinguished from other species belonging to the 
thennocyclopoides- group by having. 1. seven setae on the 
second endopodal segment of the antenna; 2. V-shaped 
connection of the transverse ducts (female genital system); 
3. complex spinule ornamentation on the caudal surface of 
the antennary basipodite (the basic pattern supplemented 
with an oblique row of spinules starting in distal half of 
medial rim. and field of small spinules near the implanta¬ 
tion of the medial setae); 4. characteristic caudal orna¬ 
mentation of the P4 coxopodite (spinules along proximal 
rim of conspicuously different size; elongate spinules at 
laterodistal angle arranged usually in group; few spinules 
along distal rim, in intermittent row). Mesocyclops from - 
cisci known only from southwest Malaysia and Sumatra, is 
supposed here to be the closest relative of the troutrrsi - 
superspecies. 

Mesocyclops friendorum sp. nov. 

Types. Holotype and one female paratvpe [Indonesia. 
S-Sulawesi, Tana Toraja, Tambolang, 1 km W Rantepao, 
2°56*S-119°54’E, 850 m, ricefield, leg. R. & M. Holynski, 8 
Oct 1988] are dissected and mounted in glycerin on two 
slides each. Types are deposited al Museum and Insitute of 
Zoology PAS, Warsaw. 

Etymology. The species is named for my friends Maria 
and Tony Friend, whose generous invitation and ..private 
grant” made my collecting trip to South East Asia and New 
Guinea possible. 

Description (female). Body length 1080-1130 pm; pro- 
some/urosome: 1.8-2.0 (1.8 in holotype); eephalothorax, 
length/width: 1.2 (holotype); eephalothorax width/genital 
double-somite width: 3.0 (holotype). 

Pediger 5 (Fig. 39D) with lateral and dorsal hairs, two 
medial and two laterodistal sensilla on dorsal surface of 
somite. Genital double-somite (Fig. 40B) 1.2 times as long 
as wide, without hairs, on laterodorsal surface group of six 
pores posteriorly to P6. Seminal receptacle (Fig. 40A) with 
wide and short lateral arms; anterior margin of proximal 
part deeply sinuate in middle. Posteriorly to horseshoe¬ 
shaped copulatorv pore, one circular pore present. 
Transverse ducts directed to each other at acute angle (V- 
shaped) before connection with copulatory duct; copulatory 
duct strongly curved. Anal somite (Figs 40C,D) with strong 
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Figure 38. A-C, K, G. AfesoeyclopsMen riorum sp. nuv., female: (A) Antennary basipodite, caudal [paratype]; (B) Antennarv basipodite, caudal [holotypej; 
(C) Antennary basipodite, frontal |paralyj)oJ: (E) Labrum and cpistoma (Holotypej: (G) 16. and 17. antennulary segments (holotypej. D. Mesocyclops riis- 
similis Defave et Kawabata, 1993, female: Labnim, cpistoma, and rostrum (Japan: L. BiwaJ. F Afesoeyclops ivoutersi Van de Velde. 1987, female: Labrum 

and cpistoma (P.N.G.: “Japanese airstrip"). Scales: 50/zm. 

http://rcin.org.pl 

















420 


M. HOiYNSKA 



Figure 39. Mesocyclops friendorum sp. nov., female. (A) P4 pro- 
topodite. caudal; (B) P4 rami, caudal; (C) P4enp3; (D) Pediger 5, dor¬ 
sal; (E) PI protopodite. frontal [paratvpe). Except for (E). all the 
drawings show the holotvpe. Scales: 50 /xm. 
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Figure 40. Mesocyclops ftieudorum sp. nov. Holotvpe. (A) Seminal receptacle; (B) Pediger 5 and 
genital double-somite, ventral; (C) Caudal ramus, ventral; (D) Caudal ramus, dorsal; (E) Urosome. 

Scales: 50/urn. 


http://rcin.org.pl 


















































422 


M. HOiYNSKA 


spinules along entire posterior margin. Caudal rami (Figs 
4()C,D) 2.6 times as long as wide, without hairs, dorsal and 
ventral surfaces covered with tiny spinules arranged in dis¬ 
tinct groups. Spinules present at implantation of lateral- 
most terminal and lateral caudal setae. Dorsal caudal seta 
1.1 (holotype) times as long as lateralmost terminal seta. 
Relative length of terminal setae from medialmost to lat¬ 
eralmost: 2.8-3. 1 : 5.9-6.1; 3.9(holotype)-4.6; 1 . 0 . Longest 
terminal seta 1.3 times as long as urosome (Fig. 40E). 

Armature formula of 17-segmented antennule as in M. 
daynkornm . Serrate hyaline membrane on last antennu- 
lary segment, extending far beyond implantation of medial 
seta of segment, with one large notch (P'ig. 38G). Ventral 
spinules present on antennulary segments 1, 4-5, 7-13. 
Antenna bearing 3 setae on basipodite and 1, 7, and 7 setae 
on endopodal segments 1-3, respectively. Caudal spinule 
pattern of antennarv basipodite complex (Figs 38A,B), 
basic pattern (see in M. daynkornm) supplemented with: 
oblique row r of spinules starting in distal half of medial rim 
and ending in diffuse patch of spinules proxinmllv; one/two 
rows of small spinules near implantation of medial setae. 
Spinules (11, 12) in longitudinal row along lateral rim. of 
similar size (longest/shortest < 1.7). Frontal spinule orna¬ 
mentation of antennarv basipodite (Fig. 38C) composed of 
28 spinules arranged in longitudinal row, and transverse 
row of spinules distallv to spinules along proximal rim. 

With exception of distal fringe hairs no other hairs on 
ventral surface of labrum, epistoma pilose (hair ornamen¬ 
tation of vertical cleft was not verifiable) (Fig. 38E), 
Segmentation and setation of mandible, maxillule, maxilla 
and maxilliped as in M. daynkornm. Spinule ornamenta¬ 
tion of mouthparts like in M. woutersi: mandible bearing 
three groups of spinules near palp, those forming tran- 
verse row r conspicuously larger than others; maxillulary 
palp naked, lateralmost (longest) seta of lateral lobe with¬ 
out long setules; frontal surface of maxillary coxopodite 
bearing distinct row of spinules, basipodite seta in front of 
claw-like basal endite with fine teeth on posterior edge 
only; spinules in oblique row on frontal surface of maxil¬ 
liped syncoxopodite very tiny, spinules on lateral rim and 
caudal surface of basipodite arranged in two groups. 

Armature of P1-P4 like in M. daynkornm (Table 2), 
except PI basipodite lacking medial spine. Frontal surface 
of PI basipodite with large spinules arranged in 
semicircular arch (Fig. 39E); medial expansion of 
basipodite of P1-P4 with apical hairs. Long apical 
hairs on medial expansion of P4 basipodite supple¬ 
mented with long hairs on caudal surface (Fig. 

39A). Couplers naked on frontal and caudal sur¬ 
faces in P1-P4, distal margin of P4 coupler bearing 
two small acute outgrowths. Caudal spinule orna¬ 
mentation of P4 coxopodite (Fig. 39A) composed of: 

7, 8 spinules in intermittent row' along distal rim; 
many (16. 18) elongate spinules at laterodistal 
angle arranged in group; many (10-14) spinules of con¬ 
spicuously different size in one row along proximal rim; 
dense lateral hairs. P4 coxopodite seta 1.7-1.8 times longer 
than height of medial expansion of P4 basipodite. Caudal 


surface of P4 rami, with exception of enpl, adorned with 
hair-like and short spinules (Fig. 39B). Similar, but less 
expressed ornamentation present on caudal surface of 
P2-P3 rami, and absent in PI. P4enp3 (Fig. 39C) 2.6-2.0 
times as long as wide; of apical spines medial one 0.9—1.0 
times as long as lateral; longer(lateral) spine 0.9 times as 
long as segment. Lateral edge of medial apical spine with 
7(holotvpe), 16 teeth. Apical seta of P5 1.2 times as long, 
lateral seta 0.7-0.8 times as long as medial spine. P6 with 
one long medial seta and two small lateral spines. 

No male found. 

Diagnosis. Mesocyclops friendornm can be distin¬ 
guished from its congeners by the following combination of 
characters: length of the body relatively small (ca 1100 pm): 
pediger 5 laterally and dorsally pilose; genital double¬ 
somite bare; seminal receptacle with short and wide lateral 
arms, anterior margin of proximal part deeply sinuate in 
the middle; transverse ducts directed to each other at acute 
angle (V-shaped) before connection with copulatory duct; 
entire posterior margin of anal somite with spinules; spin¬ 
ules present at implantation of lateralmost terminal and 
lateral caudal setae; caudal rami adorned with tiny spin¬ 
ules arranged in distinct groups, but no hairs; longest ter¬ 
minal seta ca. 1.3 times as long as urosome; hyaline mem¬ 
brane on last antennulary segment with one large notch, 
ventral spinules present on antennulary segments 1, 4-5, 
7-13; second endopodal segment of antenna armed with 7 
setae; caudal spinule ornamentation of antennarv 
basipodite (oblique row of spinules starting in distal half of 
medial rim ends in diffuse patch proximally; spinules near 
implantation of medial setae arranged in 1/2 rows); labrum 
vent rally bearing distal fringe hairs only, epistoma pilose; 
maxillulary palp naked; PI basipodite without medial 
spine; apical hairs on medial expansion of P4 basipodite 
supplemented with long hairs on caudal surface; P4 coupler 
with small acute outgrowths, naked; spinule ornamentation 
of P4 coxopodite (spinules along proximal rim of conspicu¬ 
ously different size, and arranged in row). 

Distribution. Know n only from the type locality. 

Remarks Mesocyclops friendornm is a member of the 
M. i/w//^/w/-superspecies (see also description of M. 
/confers/). Differences in the fixed (non-variable) charac¬ 
ters between members of the complex are show n in Table 4. 


Table 4. Fixed characters showing differentiation in Mesocyclops 
/confers i -superspccles. 

Abbreviations: PA: M. parcutiuoc ; FK: M. ftieju/onttn ;WO: M. iroutrrsc. 1)1: M. 
(lissimiiis; +: present; absent. 


A2 basipodite. caudal, diffuse patch of spinules 

PA 

FR 

WO 

Dl 

medially/proximally to medial oblique row. 

+ 

+ 

+ 


Pores posteriorly to P6: 

6 

6 

6 

8 

Pediger 5. dorsal hairs: 

+ 

+ 

- 

- 

Spinules at base of lateral caudal seta: 

- 

+ 

- 

+ 

Spinules at base of lateralmost terminal setae 

+ 

+ 

- 

+ 

Labrum. hairs, proximally to distal fringe hairs 

+ 

- 

+ 

+ 
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Mesocyclops microlasius Kiefer, 1981 

Mesocyclops microlasius Kiefer, 1081: 173-175. PI. 11, Pigs 7-12. 

Type. Holotype together with four Thermocyclops 
females on two slides (SMNK: 2892, 2893) - 2892: 
”Mesocyclops microlasius n. sp. Tvpus, 5 Thermocyclops , 
A1-P4. Kiefer 21.1.36; Philippinen, Manila, Zementteiche, 
1345, Wallaeea Exp. P.220”: 2893: “ Mesocyclops micro!a - 
silts Typus, 5 Thermocyclops , Abd+P5, Kiefer M. 21.1.30; 
Philippinen, Manila, Zementteiche, Wallaeea P. 220, 1345”, 
leg. R. Woltereck. 


Other material examined PHILIPPINES: 19 on one slide 
(SMNK: 4032) - *Mesocyclops microlasius 19, Kiefer 13.5.38; 
Philippinen, Luzon. Laguna-See. Wallacea-Exp.. 15.4.32”, leg. K. 
Woltereck. 29 9 on two slides (SMNK: 10485,10486) - 10485: 
"Mesocyclops 29 9, Abd+P5, Kiefer 17.11.78; Insel Luzon, Teieh bei 
I. Manila, 1321. K. Woltereck. Phil. 103”; 10486: M Mesocyclops 29 9, 
A1-P4, Kiefer 17.11.78; Insel Luzon, Teieh I bei Manila. 1321, R. 
Woltereck Phil. 103”, leg. R. Woltereck. 19 on two slides (SMNK. 
10887, 10888) - 10887: “ Mesocyclops " 9 , Abd+P5, Kiefer 20.3.80; 
Wallacea-Exp. P.255"; 10888: "Mesocyclops 9, A1-P4, Kiefer 29.3.80; 
Wallacea-Exp. P.255. Antennule and antenna only (9) (SMNK: 11283) 
- “Mesocyclops microlasius 9, A1+A2, Kiefer 12.11.82; Philippinen, 
Luzon, Manila. Teiehe, Woltereck P220". leg. R. Woltereck. 



Figure 41. Mesocyclops microlasius Kiefer, 1081. Holotype. (A) Maxilla, frontal; (B) Antennary basipodite, frontal; (C) Antennary basipodite. caudal; 

(D) Maxillulary palp; (E) 16. and 17. unlennulary segment. Seale: 50 
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E-G 

A-C 


Figure 42. Mesocyclops microlasius Kiefer, 1981, female. (A) Caudal ramus, ventral; (B) 
P4 protopodite, frontal; (C) P4enp3; (D) Pedlger 5 and genital double-somite, ventral; (E) 
and (F) Seminal reeeptaele (SMNK: 10485]; (G) Copulatory pore and duet, and transverse 
ducts. Except for (E) and (F) all the drawings show the holot.vpc. Seales: 50 ym. 
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Description (female). Body length: 1005 |irn; prosome 
1.75 times as long as urosome (both data refer to SMNK, 
4032). 

Fediger 5 (Fig. 42D) with strong lateral hairs; no obser¬ 
vation made on ornamentation of dorsal surface (position of 
urosomes in all preparations ventral up). Genital double¬ 
somite 1.2-1.4 times as long as wide, without hairs on ventral 
surface. Lateral arms of seminal receptacle (Figs 42D-F) 
wide, anterior margin of proximal part sinuate in middle. 
Posteriorly to horseshoe-shaped copulatory pore one circu¬ 
lar pore. Transverse ducts (Figs 42D-G) directed to each 
other at acute angle (V-shaped) before connection with cop¬ 
ulatory duct; copulatory* duct strongly curved, the section 
connecting copulatory pore and transverse ducts usually 
well visible. Posterior margin of anal somite with spinules, 
those on lateral surface sometimes reduced (SMNK: 10485). 
Caudal rami (Fig. 42A) 2.8-2.0 times as long as wide; medial 
rim, anteriorly to implantation of lateral caudal setae, with 
hairs arranged in distinct rows. Spinules at implantation of 
lateralmost terminal setae always present, at implantation of 
lateral caudal setae spinules present or absent. Dorsal cau¬ 
dal seta 0.94 (holotype) times as long as lateralmost terminal 
seta. Relative length of terminal setae from medialmost to 
lateralmost: 2.11-2.7. 5.6-6.0, 3.9-4.1, 1.0. Longest terminal 
seta 1.1-1.2 times as long as urosome. 

Armature formula of 17-scgmented antennule, as in .!/. 
dayakonnu. Serrate hyaline membrane on last antennulary 
segment, extending far beyond implantation of medial seta of 
segment, with one large notch (Fig. I IK). Ventral spinules 
present on segments 1,4-5.7-13, dorsal surface of antennule 
(segments 1, 4. in SMNK 11283) adorned with shallow pits. 

Antenna bearing 3 setae on basipodite and 1, 7, 7 setae 
on endopodal segments 1-3, respectively. Caudal spinule 
ornamentation of an ten nary basipodite (Fig. 41C): long lat¬ 
eral spinules near base; tiny spinules on medial rim in 
proximal quarter/third, and few at medioproximal angle; 
8-10 spinules in oblique row next to long lateral spinules 
near base; 13-15 spinules in longitudinal row near lateral 
rim; oblique row of fine spinules starting at ca. distal third 
of medial rim, absent in holotype, but present in other 
specimens; field of tiny spinules near implantation of medi¬ 
al setae. Frontal spinule pattern of antennary basipodite 
(Fig. 11B) composed of longitudinal row of spinules 
(18-31), and transverse spinule row distaliy to spinules 
along proximal rim. 

Distal fringe hairs on ventral surface of labrurn, epis- 
toma pilose. Mandible bearing three groups of spinules 
near palp. Maxillulary palp (Fig. 4ID) naked, lateralmost 
(longest) seta of lateral lobe without longsetules. Frontal 
surface of maxillary coxopodite with distinct row of spin¬ 
ules (Fig. 41 A); basipodite seta in front of claw-like basal 
endite with fine teeth on posterior edge only. Maxilliped 
svneoxopodite adorned with oblique row of fine spinules on 
frontal surface in proximal half; spinules on lateral rim 
and caudal surface of basipodite arranged in two groups. 

Armature of P1-P4 as in \1. dciyakormn (Table 2) 
except PI basipodite lacking medial spine. Frontal surface 
of PI basipodite with spinules arranged in semicircular 


arch; medial expansion of basipodite of P1-P4 with apical 
hairs. Apical hairs on medial expansion of P4 basipodite 
supplemented with long proximal hairs on caudal surface 
(Fig. 42B). Couplers naked on frontal and caudal surfaces 
in P1-P4, distal margin of P4 coupler bearing two small, 
acute outgrowths. Caudal spinule ornamentation of P4 
coxopodite was not verifiable. P4 coxopodite seta 1.6 (holo¬ 
type) times as long as height of medial expansion of P4 
basipodite. P4enp3 (Fig. 42C) 2.9-3.7 times as long as 
wide; of apical spines medial one 1.1-1.2 times as long as 
lateral. Lateral edge of medial apical spine with 4-11 teeth 
in middle two quarters. Apical seta of P5 1.0-1.2 times as 
long, lateral seta 0.63-0.90 times as long as medial spine. 

Male unknown. 

Distribution . Known only from Luzon. 

Mesocyclops gemimis sp. nov. 

Mesorj/clrjjw c*f. mIcmUishis: Holvnski 1994b: 47-5:1, Figs 22-24. 

Types Holotype (adult female) and four paratypes 
(one adult male, and three copepodids V, females) from 
Borneo, Long Irani, (POO’N/S-l 15°35’K, 180 km VVNW 
Samarinda. Mahakam Riv. Valley, 80 m., shallow pool in 
stream bed, leg. M. & R. Holynski, 23 May 1989. 

Etymology. The specific name derived from the Latin 
word “geminus” for ‘twin*’, and refer to the very close mor¬ 
phological relationship with M. microlnsius. 

Description (holotype). Body length: 970 pm (no 
allowance for telescoping of body somites has been made). 
Pediger 5 (Fig. 44F, 45A) with lateral hairs only, dorsally 
two medial and two laterodistal hair sensilla present. 
Genital double-somite as long as wide, no hairs, whole sur¬ 
face adorned with shallow pits; six sensilla (two medial, 
two lateral, and two distal) on dorsal surface, and two dis¬ 
tal sensilla on ventral surface; posteriorly to P6 six pores 
in group (Fig. 45E). Shape of seminal receptacle distorted, 
yet wide lateral arms discernible. Posteriorly to horseshoe¬ 
shaped copulatory pore one circular pore present. 
Transverse ducts (Fig. 44E) directed to each other at acute 
angle (V-shaped) before connection with copulatory duct; 
copulatory duct strongly curved, the part connecting copu¬ 
latory pore and transverse ducts well visible. Anal somite 
(Fig. 45D,G) with strong spinules along entire posterior 
margin. Caudal rami (Fig. 45D.G) 2.8 times as long as wide, 
adorned with tiny spinules; in proximal half of medial rim 
rows of hairs extending also to dorsal surface. Spinules 
present at implantation of lateralmost terminal and lateral 
caudal setae. Dorsal caudal seta 1.1 times as long as lat¬ 
eralmost terminal seta. Relative length of terminal setae 
from medialmost to lateralmost (Fig. 45F): 2.6, 5.8,3.6, 1.0. 
Longest terminal seta ca. 1.2 times as long as urosome. 

Armature formula of 17-segmented antennule, as in M. 
dayakorum, typical for genus (Fig 49A). Serrate hyaline 
membrane on last antennulary segment, extending far 
beyond implantation of medial seta of segment, with one 
large notch (Fig. 43F). Ventral spinules present on seg- 
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Figure 43. Mesocyelops gem inns sp. nov. Holotype. A. F. Antennule: (A) Anterior view; (E) Posterior view. B, C. Antennarv basipodite: (B) Caudal view” 
(C) Frontal view. (D) Mandible; (F) I^ist antennulary segment; (G) I,abrum. epistoma. and vertical cleft. Scales: 50 ^tm. 
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Figure 44. Mesot'yclops (/eminus sp. nov Holotype. (A) Moxillule, frontal; (B) Maxilliped, frontal; (C) Maxilla, frontal; 
(D) PI protopodite, frontal; (E) Copularorv pore and duct, and transverse ducts; (F) Pediger 5, ventral. Scales: 50 pm. 
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Figure 45. Mesocyclops gem in us sp. nov. Holotype. (A) Pfcdiger 5, dor¬ 
sal; (B) P4 protopodite, caudal; (C) P4enp3; (D) Caudal ramus, ventral; 
(E) Six integumental pores next to Pti; (F) Caudal rami and setae; 
(G) Hair ornamentation of the caudal rami - spinule ornamentation is 
not shown. Scales; 50 ym. 
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ments 1, 4-5, 7-13 (Fig. 43A), dorsal surface of antennule 
adorned with shallow pits (Fig. 43E). 

Antenna bearing 3 setae on basipodite and 1, 7. 7 setae 
on endopodal segments t-3, respectively. Caudal spinule 
ornamentation of antennary basipodite (Fig. 43B): basic 
pattern (see in M. dayakorum) supplemented with oblique 
row of spinules starting at mid of medial rim; one/two rows 
of large spinules near implantation of medial setae. 
Spinules (14. 16) in longitudinal row along lateral rim dis- 
tally increasing. Frontal spinule pattern of antennary 
basipodite (Fig. 43C) composed of longitudinal row of spin- 
ules (26), and transverse row distally to spinules along 
proximal rim. 

With exception of distal fringe hairs no other hairs on 
ventral surface of labrum, epistoma and vertical cleft 
pilose (Fig. 43G). Segmentation and setation of mandible, 
maxillule, maxilla and maxillipcd as in M. dayakorum. 
Mandible (Pig. 43D) bearing three groups of spinules near 
palp, those forming tranverse row conspicuously larger 
than others. Maxillularv palp naked; lateralmost (longest) 
seta of lateral lobe without longsetules (Fig. 44A). Frontal 
surface of maxillary coxopodite bearing triangular field of 
spinules; basipodite seta in front of claw-like basal endite 
with fine teeth on posterior edge only (Fig. 44C). Group of 
large spinules on frontal surface of maxillipcd syncox- 
opodite absent, spinules on lateral rim and caudal surface 
of basipodite arranged in two groups (Fig. 44B). 

Armature of P1-P4 as in M. dayakorum (Table 2) 
except PI basipodite lacking medial spine. Frontal surface 
of PI basipodite with spinules arranged in semicircular 
arch (Fig. 44D); medial expansion of basipodite of P1-P4 
with apical hairs. Apical hairs on medial expansion of P4 
basipodite supplemented with long proximal hairs on cau¬ 
dal surface (Fig. 45B). Couplers of P1-P4 naked on frontal 
and caudal surfaces, P4 coupler with two small, acute out¬ 
growths on distal margin. Caudal spinule ornamentation of 
P4 coxopodite (Fig. 45B) composed of: few' (3-4-1; 4) large 
spinules along distal rim; elongate spinules in one row at 
latcrodistal angle; many (16) spinules in one row along 
proximal rim; and dense lateral hairs. P4 coxopodite seta 
1.8 times as long as height of medial expansion of P4 
basipodite. P4enp3 (Fig. 45C) 2.6 times as long as wide; of 
apical spines medial one 1.1 times as long as lateral. 
Lateral edge of medial apical spine with many teeth. 
Lateral seta of P5 0.71 times as long as medial spine. 

Male. Body length: 800 pin; prosome/urosomo: 1.9; 
cephalothorax, length/width: 1.2. Pediger 5 with lateral 
hairs. No spinule ornamentation on P6 flaps. Anal somite 
with spinules along entire posterior margin. Caudal rami 
2.3 times as long as wide, without hairs. Spinules at 
implantation of lateralmost terminal setae and lateral cau¬ 
dal setae present. Dorsal caudal seta as long as lateral- 
most terminal seta. Relative length of terminal setae from 
medialmost most to lateralmost: 2.8, 6.4, 4.3, 1.0. Longest 
terminal seta 1.4 times as long as urosome. 

Antennule 16-segmented but with incomplete subdivi¬ 
sion of compound apical segment. Armature formula: 
8+3ae, 4,2,2+ae, 2,2,2,2,1 +ae+sp, 2,2,2,2+ae, 2,1 +ae. 


[5, 7+ae). At distal genieulation plate-like structures (one 
on segment 14 and two on segment 15) with striated surface, 
and one short conical element on segment 14 and 15 each. 
First antennulary segment ornamented with row of spinules 
on ventral surface, and pits dorsally. Antenna armed with 3 
setae on basipodite, and 1,6, and 7 setae on endopodal seg¬ 
ments 1-3, respectively. Spinule pattern of antennary 
basipodite (Figs 46C-E) like in female. Number of spinules 
in longitudinal rows along lateral rim on caudal and frontal 
surfaces 14, 15, and 22, respectively. 7, 9 spinules arranged 
in row near implantation of medial setae on caudal surface. 
Labrum bearing distal fringe hairs only, epistoma bare. 
Armature of mandible, maxillule, and maxillipcd the same 
as in female. Setation of maxilla like in female, but spinules 
on frontal surface of syncoxopodite, absent. 

PI basipodite without medial spine; frontal surface of 
basipodite with large spinules arranged in semicircular 
arch. Apical hairs on medial expansion of P4 basipodite 
supplemented with long hairs on caudal surface (Fig. 46F). 
Outgrowths of P4 coupler little bit larger than those of 
female. Caudal spinule ornamentation of P4 coxopodite 
(Fig. 46F) composed of: 6 spinules in intermittent row 
along distal rim; spinules at latcrodistal angle arranged in 
row; 16 spinules in one row along proximal rim; and 
reduced lateral hairs. P4 coxopodite seta 1.9 times longer 
than height of medial expansion of P4 basipodite. P4enp3 
3.1 times as tongas wide; of apical spines medial one 1.2 
times as long as lateral; longer spine (medial) 0.9 times as 
long as segment. Lateral edge of medial apical spine with 
many teeth. Lateral seta of P5 0.65 times as long as medi¬ 
al spine. P6 composed of medial spine, slender seta of 
same length, and long (2,3x?) lateral seta. 

Copepodid V(females). Body length: 940-1000 pm; pro- 
sorae/urosomc: 1.7-1.9; cephalothorax, length/width: 
1.0-1.2. Pediger 5 with lateral hairs. In one specimen the 
copulatory pore with one circular pore, copulatory duct, 
and the medial section of transverse ducts discernible on 
ventral surface of genital segment (Fig. 46B), but no trace 
of these structures in other copepodid females. Anal somite 
with spinules along entire posterior margin. Caudal rami 
ca. 2.4 times as long as wide, without hairs. Spinules at 
implantation of lateralmost terminal setae and lateral cau¬ 
dal setae present. Dorsal caudal seta as long as lateralmost 
terminal seta. Relative length of terminal setae from 
medialmost to lateralmost: 2.5, 7.0, 4.5, 1.0 (one specimen). 
Longest terminal seta 1.2—1.4 times as long as urosome. 

Armature formula of 11-segmented antennule: 7, 4,8, 4, 
1+sp, 2, 3, 2-1-ae, 2. 2+ae, 7+ae. Serrate hyaline mem¬ 
brane on last antennular> r segment extending beyond 
implantation of medial seta of segment, but shorter, than 
that in adult female, with one small or large notch. 
Transverse rows of spinules present on compound anten¬ 
nulary segments homologous with those on adult female 
segments 1, 4, 5, 7-13. .Antenna bearing 7 setae on second 
endopodal segment. Spinule ornamentation of antennary 
basipodite (Fig. 46A) like in adult female, except caudal 
spinules near implantation of medial setae smaller, and 
spinules in particular group less (caudally 10-14 spinules 
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Figure 46. Mesocyclaps geminus sp. nov. Paratypes. A. B. Copcpodid V: (A) Antennary basipodite, caudal; (B) Genital segment - Transverse and copula- 
tory ducts are beginning to take shape. C-F Male: (C) Antennary basipodite (right), caudal; (D) Antennary basipodite, frontal; (E) Antennary basipoditc 

(left), caudal; (F) P4 protopodite. caudal. Scales: 50 /um. 
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in longitudinal row along lateral rim). Segmentation and 
setation of mouthparts identical to those in adults. With 
exception of distal fringe hairs no other hairs on ventral 
surface of labrum, epistoma and vertical cleft naked. 
Maxillulary palp naked. Frontal surface of maxillary cox- 
opodite adorned with rows of tiny spinules. 

P1-P4 with two-segmented rami, number of setae and 
spines the same as in adult. Medial expansion of basipodite 
of P1-P4 w ith apical hairs. Caudal proximal hairs on medi¬ 
al expansion of P4 basipodite present on one side in one 
eopepodid, otherwise absent. Caudal spinule ornamenta¬ 
tion of P4 coxopodite composed of: 4-7 spinules in intermit¬ 
tent row along distal rim, 6-11 spinules at laterodistal 
angle arranged in one row; 11-15 spinules in one row along 
proximal rim, and lateral hairs. P4 coxopodite seta 1.5 (one 
specimen) times longer than height of medial expansion of 
P4 basipodite. P4enp3 2.9 times as long as wide (one speci¬ 
men); apical spines of equal length. Lateral edge of medial 
apical spine with many teeth. Apical seta of P5 1.3 times 
(one specimen), lateral seta 0.75-0.95 times as long as 
medial spine. P0 composed of one long seta and two small 
spines located on laterodorsal surface of genital segment. 

Diagnosis. Mesocgclops geminus differs from its con¬ 
geners in having the following combination of characters: 
pediger 5 pilose laterally; genital double-somite bare; 
transverse ducts directed to each other at acute angle (V- 
shaped) before connection with copulatory duct; part of 
copulatorv duct connecting copulatory pore and trans¬ 
verse duct discernible; entire posterior margin of anal 
somite with spinules; spinules present at implantation of 
lateral most terminal and lateral caudal setae; caudal rami 
short, in proximal half of medial rim rows of hairs extend¬ 
ing to dorsal surface; hyaline membrane on last antcnnu- 
lary segment with one large notch, ventral spinules pre¬ 
sent on antennulary segments 1, 4-5, 7-13; second endopo- 
dal segment of antenna armed with 7 setae; caudal spinule 
ornamentation of antennary basipodite (row of large spin¬ 
ules near implantation of medial setae); ventral surface of 
labrum adorned with distal fringe hairs only, epistoma and 
vertical cleft pilose; maxillulary palp naked; PI basipodite 
without medial spine; apical hairs on medial expansion of 
P4 basipodite supplemented with long hairs on caudal sur¬ 
face; P4 coupler with small acute outgrowths, naked; spin¬ 
ule ornamentation of P4 coxopodite (few robust spinules 
along distal margin; many spinules arranged in one row 
along proximal rim). 

Distribution. Known only from the type locality. 

Remarks The closest relative of M. gem in ns is M. 
microlasius. Both species belong to the thermocy - 
clopo /V/c.s-group (Holynski and Fiers 1994). The only dif¬ 
ference between them is, that the large spinules arranged 
in row at height of medial setae on caudal surface of anten¬ 
nary basipodite, present in M. geniinus, are replaced by a 
field of fine spinules in M. microlasius. The couple can be 
distinguished from almost all Mesocgclops living in 
Australasia by the distinct hair rows in proximal half of the 
medial rim of the caudal rami. Mesocgclops pseu - 
i/ospinosus Dussart et Fernando, 1988, a species known 


only from »Iava, has the same hair ornamentation on the 
caudal rami, but differs from M. microlasius and M. genii - 
nus in other characters (pediger 5 without lateral hairs; 
medial expansion of P4 basipodite bearing only proximal 
hairs on caudal surface of segment, no hairs apicallv; two 
(instead of one) rows of spinules along proximal rim on 
caudal surface of P4 coxopodite (Dussart and Fernando 
1988, Reid in lilt.)]. Outside Australasia, among the 47 Old 
World species recognized so far, M. spinosus Van de Velde 
1984 (West Africa), if. pilosus Kiefer, 1930 (Madagascar), 
and M. insulensis Dussart, 1982 (Madagascar) possess 
proximal hairs on the caudal rami. Mesocgclops pilosus 
and M. insulensis are very closely related to one another 
(Holynska 2000), but have highly diverged from 
Mesocgclops spinosus, M. microlasius , M. gem in us, and 
M. pseudospinosus. No opinion can be formed of the sig¬ 
nificance of the proximal pilosity of the caudal rami in 
these species without phylogenetic analysis including at 
least all the Old World species. 

Mesocgclops thermocyclopoides Harada, 1931 

Mrsocyclo/js then wh'ijcIo]K) ides Harada, 1931: 161-162, F igs 23-25; 
Kiefer 1981: 153, 162-165, Fig. 2(3). Fig. 5; Van de Velde 1987: 156, 
Figs 28-30; Holynski 1994a: 100-109, Figs 1-5; Ueda and (shida 
1997: 46-48, Fig. 4-5. 

Non: Mesocyclo/>$ thermocyclo/xudes: Van de Velde 1984:31, Fig. 18; 
Uni and Fernando 1985: 82-83, Figs 51-53; Kawabata 1989: 9-13; 
Dussart and Fernando 1988: 245-246, Figs 8-11. 

Mesneychips cf. thenttneyelnpnides: Dahms and Fernando 1993: 
9-18, Figs 5-6. 

Mesoeyelofm them toeyvlopn ides arutus Dussart et Fernando, 1988: 
254, Figs 13-50; Reid and Kay 1992: 340-341. Fig. 4. 

Material examined. TAIWAN (Topotypes): 19, undisseeted 
(SMNK: 11448) - “Mesneyd ups therwncyclnpnitles 9 , Lectotvpus 
[sic], Kiefer 27.4.84; Taiwan, See Candidins 5770, M. Ueno eoll. 
14.7.1935"; 39 9,13 - Sun Moon Lake ( = L. Candidius, =L. Zitugetu- 
tan), 23°51 ’N-l20°55 , E, horizontal trawl, leg. Mr. Chan. Oct 1993. 

MALAYSIA: 29 9 - Fishpond, 2.5ml Chemor. l°43’N-101°0rE, leg. 
R. P. Lim, 25 May 1981 

INDONESIA. .Java: 39 9,13 . lake; 1 9, pond - Botanical Garden, 
Rogor, 6°37\S-106°48 , E, 200 m. leg. R & M. Holynski. 30 Sep 1988; 
39 9 on two slides (SMNK 10417, 10418) - 10417: “Mesoeyclops then 
wocyclof/oides 39 9, Abd + P5, 16.10.1978; .Jawa, Tjibodas 354, R. 
Menzel"; 10418: Mesneyetops thrrmneyclnpnides 39 9, A1-P4. 
16.10.1978; Jawa. Tjibodas 354. R. MenzeF; 39 9 on two slides 
(SMNK: 104<>3, 10464) -10463: "Mesocgclops 39 9, Abd+P5, Kiefer. 
11.11.78; Jawa, Telaga VVarna, Plankton 868, D. L. Sunda Exp. (52) 
21.7.1928"; 10464: **Mesneyetnps 39 9, A1-P4, Kiefer, 11.11.78; Jawa, 
Telaga Warna, Plankton 868, D. L. Sunda Exp. (52) 21.7.1928". Flores: 
29 9 on two slides (SMNK: 11085, 11086) - 11085: “Meswyclnps then 
moeyelojx)ides 29 9 Abd.. Kiefer 18.8.80; ?Flores? Rana Mese 658. 
Heberer coll. 1927; 11086: “Mesncyctops thertnneyetn/Hjides 29 9 
A1-P4, Kiefer 18.8.80; ?F)ores? Rana Mese 658. Heberer coll. 1927. 

Description (female). (Values given in parentheses 
have been measured on the topotypes) Body length: 
830-1040 pm (870-895 pm); prosome/urosome: 1.4-1.7 
(1.3-1.7); cephalothorax, length/width: 1.1-1.3 (1.1-1.3); 
cephalothorax width/genital double-somite width: 2.7-3.1 
(3.0-3.2) 

Pediger 5 (Fig. 47C) with dorsal and lateral hairs, two 
medial and two laterodistal sensilla present on dorsal sur- 
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Figure 47. Afesfjcyclojts thennoryclopoides Haradu, 1931. Female [Taiwan: Sun Moon Lake]. (A) P4 protopodite, caudal; (H) Anlennary basipoditc, cau¬ 
dal; (C) IVdiger 5 and genital double-somite, dorsal; (D) Pediger 5 and genital double-somite, ventral; (E) Caudal ramus, dorsal. Scales: 50/xm. 


face of somite. Genital double-somite 1.3-1.5 (1.3—1.5) times 
as long as wide, with dorsal hairs in anterior half (Fig. 47C). 
Posteriorly to P6 six pores in group (topotvpes). Lateral 
arms of seminal receptacle (Fig. 47D) wide and short, ante¬ 
rior margin of proximal part sinuate in middle. Posteriorly 


to horseshoe-shaped copulatory pore one circular pore. 
Transverse duets (Fig. 47D) directed to each other at 
straight or nearly straight angle (not V-shaped) before con¬ 
nection with copulatory duct; curvature of copulatory duct 
varies from straight to strong. Spinules along posterior 
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F 

C-E.G 

A, B 





Figure 48. A-D. Mesocyclops thermocyclopoides Harada, 1931. Male [Taiwan: Sun Moon Lake): (A) P4 protopodite, caudal; (B) Antennary basipodite, 
caudal; (C) Caudal ramus, dorsal; (D) Pedigcr 5 and genital segment, ventral. E, F Mesocyclops australimsis (Sars, 1908) (Australia, NSW"]: (E) 
Antennary basipodite, caudal - SMNK: 10664; (F) Caudal ramus ventral - SMNK: 10656. (». Mesocyclops isabellae Dussart et Fernando. 1988 |India: 

Jabalpur]: Antennary basipodite, caudal - paratype. Seales: 50 pm. 
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margin of anal somite strong ventrally, tiny or absent dor- 
sally absent laterally (F"ig. 47E). Caudal rami (Fig. 47E) 

2.9- 3.4 (3.2-3.6), times as long as wide, without hairs. 
Spinules at implantation of lateralmost terminal and later¬ 
al caudal setae absent. Dorsal caudal seta 1.1-1.5 (1.5-1.9) 
times as long as lateralmost terminal seta. Relative length 
of terminal setae from medialmost to lateralmost: 2.6-4.0, 

4.9- 7.1, 3.5-4.0, 1.0 (2.9-3.3, 5.3-6.9, 3.8-4.8, 1.0). Longest 
terminal seta 0.9-1.2 (0.8—1.2) times as long as urosome. 

Armature formula of 17-segmented antennule as in M . 
dayakorum typical for genus (Fig. 49A). Serrate hyaline 
membrane on last antennulary segment, extending far 
beyond implantation of medial seta of segment, with one 
large notch. Ventral spinules present on antennulary seg¬ 
ments 1, 4-5, 7-13, dorsal surface without pits usually. 
Antenna hearing3 setae on basipodite and 1, 7. and 7 setae 
on endopodal segments 1-3, respectively Caudal spinulc 
ornamentation of antennary basipodite (Fig. 47B): basic 
pattern (see in M. dayakorum) supplemented with oblique 
row of fine spinules starting in distal half of medial rim, 
and row of large spinules (7-10, Australasia; 5-8, topo- 
tvpes) near implantation of medial setae. Number of spin¬ 
ules in longitudinal row along lateral rim varies from 9 
to 12. Frontal spinulc ornamentation of antennary 
basipodite composed of 20-23 spinules arranged in longi¬ 
tudinal row; and transverse row of spinules distallv to spin¬ 
ules along proximal rim. 

Segmentation and setation of mouthparts as in M. 
dayakorum. With exception of distal fringe hairs no other 
hairs/spinules on ventral surface of labrum, yet epistoma 
pilose, and rows of hairs present also laterally to epistoma 
near vertical cleft. Mandible bearing three groups of spin¬ 
ules near palp, those forming tranverse row conspicuously 
larger than others. Maxlllulary palp naked, lateralmost 
(longest) seta of lateral lobe without longsetules. Frontal 
surface of maxillary coxopodite with distinct row' of spin¬ 
ules; basipodite seta in front of claw-like basal endite with 
fine teeth on posterior edge only Maxillipcd syncoxopodite 
adorned with oblique row' of fine spinules on frontal sur¬ 
face in proximal half; spinules on lateral rim and caudal 
surface of basipodite arranged in two groups. 

Armature of P1-P4 as in M. dayakorum (Table 2) 
except PI basipodite lacking medial spine. Frontal surface 
of PI basipodite with largo spinules arranged in semicir¬ 
cular arch; medial expansion of basipodite of P1-P4 with 
apical hairs. Apical hairs on medial expansion of P4 
basipodite supplemented w ith long proximal hairs on cau¬ 
dal surface (Fig. 47A). Couplers of P1-P4 naked on frontal 
and caudal surfaces, distal margin of P4 coupler bearing 
two small, obtuse outgrowths. Caudal spinulc ornamenta¬ 
tion of P4 coxopodite (Fig. 47A) composed of: 6-8 (7-8) 
spinules in intermittent row along distal rim; 8-14 (8-9) 
relatively short spinules at laterodistal angle arranged in 
row; 5-8 (6-7) large spinules in one row along proximal 
rim; and lateral hairs. P4 coxopodite seta 1.6-1.9 (1.8-2.0) 
times longer than height of medial expansion of P4 
basipodite. P4enp3 2.7-3.3 (2.8-3.0) times as long as wide; 
of apical spines medial one 0.9-1.1 (0.9-1.0) times as long 


as lateral; longer spine 0.8-1.0 (0.9-1.0) times as long as 
segment. Lateral edge of medial apical spine with many 
teeth. Apical seta of P5 1.3-1.6 times as long, lateral seta 
0.8-0.9 (0.8-1.2) times as long as medial spine. 

Male. (Values given in parentheses have been measured 
on the topotype) Body length: 810 (620) pm; prosome/uro- 
some: 1.7 (1.6); ccphalothorax length/width: 1.4 (1.3). 

Pediger 5 (Fig. 48D) without lateral and dorsal hairs. 
Anal somite with strong spinules along entire posterior 
margin. Caudal rami (Fig. 48C) 3.0 (3.1) times as long as 
wide, without hairs. Spinules at implantation of lateral 
caudal, and lateralmost terminal setae present. Dorsal 
caudal seta 1.1 (1.7) times as long as lateralmost terminal 
seta. Relative length of terminal setae from medialmost to 
lateralmost: 2.2 (2.4) ; 4.5 (5.4); 3.3 (4.1); 1.0. Longest ter¬ 
minal seta 1.0 (1.0) times as long as urosome. 

Armature formula of antennule as in males of all other 
species here described (topotype). Antenna bearing 3 
setae on basipodite and 1, 6, and 7 setae on endopodal seg¬ 
ments 1-3, respectively Caudal spinulc ornamentation of 
antennary basipodite (Fig. 48B); row* of large spinules at 
height of medial setae absent, otherwise like in female. 
Number of spinules in longitudinal row along lateral rim 
6-8 eaudally 14-17 frontally (topotype). Armature of 
mandible. maxUlule, and maxillipcd as in female. Setation 
of maxilla as in female, but spinules on frontal surface of 
coxopodite reduced or absent. 

FM basipodite without medial spine; frontal surface of 
basipodite with large spinules arranged in semicircular 
arch. Apical hairs on medial expansion of P4 basipodite 
supplemented with hairs on caudal surface (topotype) 
(F’ig. 4SA). Outgrowths of P4 coupler small, obtuse. Caudal 
spinule ornamentation of P4 coxopodite (Fig. 48A) com¬ 
posed of (topotype): 4, 5 spinules in intermittent row along 
distal rim; 8, 10 spinules at laterodistal angle arranged in 
row; 7, 8 spinules in one row along proximal rim; and high¬ 
ly reduced lateral hairs. P4 coxopodite seta 1.7 (topotype) 
times longer than height of medial expansion of P4 
basipodite. P4enp3 3.3 (topotype) times as long as wide; of 
apical spines medial one 0.9-1.0 times as long as lateral; 
longer spine 0.9 times as long as segment. Lateral edge of 
medial apical spine with many fine teeth. Apical seta of P5 
1.6 times as long, lateral seta 0.9-1.0 times as long as medi¬ 
al spine (Fig. 48D). P6 armed with stout medial spine, slen¬ 
der seta of equal length, and long lateral seta. 

Distribution. Mesoeyclops thennoeyclopoides proba¬ 
bly occurs from Fiores through Java Malaysia, Burma, 
Indochina, China [Guo, in press(a)), Taiwan to the Ryukyus 
(Okinawa). On the slide SMNK: 11085, and 11086 Kiefer 
himself referred to Flores with question marks, indicating 
some doubt about the origin of the specimens, yet all other 
collecting data perfectly agree with those from Flores cited 
in Heberer and Kiefer’s paper (1932) on the copepods of the 
Lesser Sundas. A form apparently closely related to (con- 
specific?) M. thennoeyclopoides lives in Central America 
[Costa Rica (Collado et al. 1984) and Honduras (Reid in 
litt.)), identity of which still remains to be verified 
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Figure 49. Armature of the antennule in the genus Mesocyclops. A. Female - M. thermocyclopoides Harada, 1931 (Taiwan: Sun Moon Lake]. B. C. Male 
- M. yenae Holyriska, 1998 (Vietnam:Hue]: (B) YVhole armature; (C) Distal genieulation with plate-like structures. Scales: 50 /im. 
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Mesocyclops thermaeyclopaides prefers large ponds 
and lakes. 

Remarks Within the speciose t/iermocyclopoides 
-group as defined by Holynski and Piers 1994, Mesmyclops 
thermocyctojjoides along with Af. auslralie/tsts (Sars. 
1908) [Australia: Tasmania, Victoria, NSW, Queensland. 
West. Austr.J, M. isabellae Dussart et Fernando, 1988 
[Indian subcontinent, Sri Lanka], Af. dadayi Hoiynska, 
1997 [India: Calcutta] and Af. dussarti Van de Velde, 1984 
[West-Africa] are distinguished by a combination of char¬ 
acters [the genital double-somite and pediger 5 dorsallv 
pilose; transverse ducts directed to each other at straight 
angle before connection with eopulatorv duct - female gen¬ 
ital system; longest terminal seta short - ca. as long as uro- 
some], which occur individually in other species. 
Morphologically M. Isabella# seems the closest to Af. ther - 
tnocyctopoidcs: it differs from the latter species only in the 
caudal spinule ornamentation of the antennary basipodite 
(Fig. 48G) [field of small spinules al height of medial setae; 
group of tiny spinules between the longitudinal and proxi¬ 
mal oblique rows; and spinules next to distal margin (usu¬ 
ally absent in Af. thcrmocyctopoides)] and the presence of 
ventral spinules on the 14. antennulary segment. 

Key to the Oriental and Australasian 
species of Mesocyclops: 

1. Medial expansion of PI basipodite with spine (Pig. 4E); 
group of spinules next to implantation of exopodite seta 
present on frontal surface of antennary basipodite 

(Fig. SA) . .....2 

Medial expansion of PI basipodite without spine; group 
of spinules next to implantation of exopodite seta absent 
from frontal surface of antennary basipodite . 5 

2. Lateral parts of seminal receptacle narrow (Pig. 8E) 
. 2 

-. Lateral parts of seminal receptacle wide (Fig. 10E) ... 4 

3. Pediger 5 not bending over genital double-somite; copu- 
latory duct short (Pig. 5A); large dorsal spinules on pos¬ 
terior margin of anal somite; longest terminal caudal 
seta ca. 1.5 times as long as urosome; longitudinal spin¬ 
ule row on caudal surface of antennary basipodite, not 
reaching level of implantation of exopodite seta, with 
few’ spinules (Pig. 3B); spinules on frontal surface of Pi 

basipodite very small, arranged in arc (Pig. 4E). 

. Af. dayakorum sp. nov. 

-. Pediger 5 bending over genital double somite; eopulato- 
rv duct long (Pig. 7B); no dorsal spinules on posterior 
margin of anal somite; longest terminal caudal seta 
0.9-1.2 times as long as urosome; longitudinal spinule 
row on caudal surface of antennary basipodite, extend¬ 
ing beyond implantation of exopodite seta, with many 
spinules (Pig. BA); many large spinules on frontal sur¬ 
face of PI basipodite, arranged in group (Pig. 71), 9F) 
. Af. darwini Dussart et Fernando, 1988 

4. Transverse ducts (female genital system) directed to each 
other at deep acute angle before connection with copula¬ 


tory duct; part of copulatory duct connecting eopulatorv 
pore and transverse ducts [‘‘jointed canal"] visible (Pig. 
13B); first segment of antcnnule with spinules on ventral 

surface (Fig. 13D) . M. splendidus Lindberg, 1943 

Transverse ducts directed to each other at obtuse or 
shallow acute angle before connection with copulatory 
duct; part of copulatory duct connecting copulatory pore 
and transverse ducts [“jointed canal"] not visible (Fig. 
10E); first segment of anlennule without spinules on ven¬ 
tral surface . Af. pseudoannae Van de Velde, 1987 

5. Medialmost terminal caudal setae at most 1.5 as long as 


lateralmost terminal caudal setae (Pig. 15E).3 

Medialmost terminal caudal setae more than twice as 
long as lateralmost terminal caudal setae.7 


(i. Medial expansion of P4 basipodite without apical hairs: 
longest terminal caudal setae at most 3.9 times as long 
as medialmost terminal setae; hoop-like but dorsallv 
open pseudosomite between pediger 5 and genital dou¬ 
ble-somite present . Af. yenae Hoiynska, 1998 

-. Medial expansion of P4 basipodite with apical hairs; 
longest terminal caudal setae ca. 4.4 times as long as 
medialmost terminal setae; pseudosomite between pedi¬ 
ger 5 and genital double-somite absent . 

Af. brevisetosus Dussart et Sarnita, 1987 

7. P4 coxopodite seta shorter than height of medial expan¬ 
sion of P4 basipodite... 

Af. restrictus Dussart et Fernando, 1985 

- P4 coxopodite seta conspicuously longer than height of 
medial expansion of P4 basipodite.8 

8. P4 coupler with large (length/width> 1) outgrowths 

(Fig. 17E) . 9 

-. P4 coupler with small (length/width<l) outgrowths 
(Fig. 22B) ..12 

9. Transverse ducts directed to each other at straight 

angle before connection with copulatory duct (Pig. 17B); 
antennulary segments 1, 4-5, 7-10, and 12-13 adorned 
with ventral spinules; no spinules near implantation of 
medial setae on caudal surface of antennary basipodite 
(Pig. 1(3A). Af. yesoensis Ishida, 1999 

-. Transverse ducts directed to each other at acute angle 
before connection with copulatory duct (Pig. 18B,C); 
antennulary segments 1, 4-5, 7-13 ususallv adorned 
with ventral spinules; spinules near implantation of 
medial setae on caudal surface of antennary basipodite 
(Pig. ISP), usually present. 10 

10. Medial expansion of P4 basipodite with apical hairs; 

caudal surface of antennary basipodite adorned with 
triangular field of spinules between group near 
implantation of medial setae, and oblique row of fine 
spinules starting in distal half of medial rim. 

Af. ferjemurami Hoiynska et Nam, 2000 

-. Medial expansion of P4 basipodite bare; triangular 
field of spinules between group near implantation of 
medial setae, and oblique row of fine spinules starting 
in distal half of medial rim, absent. 11 

11. Anterior margin of proximal part of seminal receptacle 
arcuate in middle; posteriorly to horseshoe-shaped 
copulatory pore two circular pores (Pig. 18B,E); many 
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spinules near implantation of medial setae on caudal 

surface of antennary basipodite (Fig. 18D) . 

. M. papuensis Van de Velde, 1987 

- Anterior margin of proximal part of seminal receptacle 

sinuate in middle; posteriorly to horseshoe-shaped cop- 
ulatory pore usually one (sometimes no) circular pore 
(Fig. 18C); few (sometimes no) spinules near implanta¬ 
tion of medial setae on caudal surface of antennary 
basipodite (Fig. 18F). M. pehpeierisis Hu, 1943 

12. Ptediger 5 bare (Fig. 30H).13 

-. Fediger 5 laterally pilose.15 

13. Caudal rami with hairs/hair-like spinules in proximal 

half of medial rim.*. 

M. pseudospinosus Dussartet Fernando, 1988 
Caudal rami without hairs.14 

14. Dorsal caudal seta shorter than or a little longer than 
lateralmost terminal caudal seta; caudal surface of 
medial expansion of F4 basipodite distally adorned with 

minute spinules . M. kieferi Van de Velde, 1984 

Dorsal caudal seta at least twice as long as lateralmost 
terminal caudal seta (Fig. 300); medial expansion of 
P4 basipodite if distally adorned, only with hairs 
(Fig. 30A). M. tobae Kiefer 1933 

15. Caudal rami with medial hairs . 16 

- Caudal rami without hairs. 19 

16. Medial hairs confined to proximal half of caudal rami 

(Fig. 45G) .17 

-. Medial hairs present at whole length of caudal rami 
(Fig. 22D) . 18 

17. Caudal surface of antennary basipodite adorned with 

field of tiny spinules near implantation of medial setae 
(Fig. 41C). M. mi'Crolasius Kiefer, 1981 

-. Caudal surface of antennary basipodite adorned with 
row of large spinules near implantation of medial setae 
(Fig. 43B).. M. geminns sp. nov. 

IS. Genital double-somite bare, transverse ducts directed to 
each other at acute angle before connection with copu¬ 
latory duct (Fig. 20G); P4 coupler bare on caudal and 
frontal surfaces; antennularv segments 1, 4-5, 7-13 
adorned with ventral spinules, group of tiny spinules 
between proximal oblique and longitudinal spinule rows 
present on caudal surface of antennary basipodite (Figs 

20C, D) . M. aspericomis (l)aday. 1906) 

Genital double-somite with dorsal hairs in anterior 
half, transverse ducts directed to each other at 
straight angle before connection with copulatory duct; 
1*4 coupler hairy on caudal surface; antennularv seg¬ 
ments 1, 4-5, 7-14 adorned with ventral spinules, 
group of tiny spinules between proximal oblique and 
longitudinal spinule rows absent on caudal surface of 


antennary basipodite .... M. dadayi Holyriska 1997 

19. Maxillulary palp with row of large spinules (Fig. 24D) 

. M. offunnus Onabamiro, 1957 

-. Maxillulary palp without spinules.20 

20. Genital double-somite with dorsal hairs.21 

-. Genital double-somite bare.24 


21. Transverse ducts directed to each other at acute angle 
(V-shaped) before connection with copulatory duct; 


serrate hyaline membrane on last antennularv seg¬ 
ment usually with two or more small notches. 

. M. notins Kiefer, 1981 

-. Transverse ducts directed to each other at straight 
angle before connection with copulatory duet (Fig. 47D); 
serrate hyaline membrane on last antennularv segment 
with one large notch.22 

22. Caudal surface of antennary basipodite adorned with 

row of large spinules near implantation of medial setae 
(Fig. 47B); ventral spinules present on antennularv 
segments 1, 4-5, 7-13 (Fig. 49A). 

. M. thermocyclopoides Harada, 1931 

Caudal surface of antennary basipodite adorned with 
field of tiny spinules near implantation of medial setae 
(Fig. 48E, G).23 

23. Group of tiny spinules between proximal oblique and 

longitudinal spinule rows on caudal surface of anten¬ 
nary basipodite, present (Fig. 48G); ventral spinules 
present on antennularv-segments 1, 4-5, 7-14; spinules 
at implantation of lateralmost terminal caudal setae 
absent. M. isabellae Dussart et Fernando, 1988 

-. Group of tiny spinules between proximal oblique and 
longitudinal spinule rows on caudal surface of anten¬ 
nary basipodite, absent (Fig. 48E); ventral spinules 
present on antennularv segments 1. 4-5,7-13; spinules 
at implantation of lateralmost terminal caudal setae 
present (Fig. 48F) .... M. australiensis (Sars, 1908) 

24. Medial expansion of P4 basipodite with apical hairs 

only; copulatory duct with granules; hyaline mem¬ 
brane of last antennulary segment with two or more 
small notches, or without notch; second endopodal 
segment of antenna armed with 9 setae. 

M. granulatns Dussart et Fernando, 1988 

-. Medial expansion of P4 basipodite adorned with group 
of hairs apically, and row of proximal hairs on caudal 
surface (Fig. 27A); no granules along copulatory duct; 
hyaline membrane of last antennulary segment with 
one large notch (Fig. 25D); second endopodal segment 
of antenna armed with 7 or 8 setae .25 

25. Transverse ducts directed to each other at straight or 

obtuse angle before connection with copulatory duct; 
curvature of copulatory duct varies from straight to 
moderate (Figs. 26C,D); spinules at implantation of lat¬ 
eralmost terminal caudal setae always present, at 
implantation of lateral caudal setae spinules present 
or absent (Fig. 27E).26 

-. Transverse duct usually directed to each other at acute 
angle (V-shaped) before connection with copulatory 
duct, and curvature of copulatory duct varies from mod¬ 
erate to strong (Fig. 35F); if transverse ducts meet at 
obtuse angle, and/or curvature of copulatory duct slight 
or straight, spinules at implantation of lateral caudal 
and lateralmost terminal setae absent (Fig. 37C) ... 27 

26. Transverse ducts w ith wide lumen, part of copulatory 

duct connecting copulatory pore with transverse ducts 
visible . M. aequatorialis Kiefer, 1929 
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- Transverse duets with narrow lumen, part of copulatory 
duet connecting copulatory pore with transverse duets 
not visible (Fig. 26C) .. M. affinis Van de Velde, 1987 
27. Second endopodal segment of antenna armed with 8 
setae; ventral surface of caudal rami adorned with row 
of long spinules in distal quarter, next to medial rim 

(Fig. 33E) . M. francisci sp. nov. 

Second endopodal segment of antenna armed with 7 
setae; long ventral spinules in distal quarter of caudal 


rami absent .28 

28. Pediger 5 dorsally pilose (Fig. 39D) .29 

No hairs on dorsal surface of pediger 5 .30 


29. Spinules at implantation of lateral caudal setae pre¬ 
sent (Figs 40C, D) . M. friendorum sp. nov. 

-. Spinules at implantation of lateral caudal setae absent 
. M. parentium Holyhska 1997 

30. Spinules at implantation of lateral caudal and lateral- 

most terminal setae absent (Fig. 37C); on laterodorsal 
surface of genital double-somite six pores in group 
posteriorly to P6; on caudal surface of antennarv 
basipodite diffuse patch of spinules, proximally/medi- 
ally to oblique row starting from medial rim. present 
(Fig. 35B). M. woutersi Van de Velde, 1987 

-. Spinules at implantation of lateral caudal and lateral- 
most terminal setae present; on laterodorsal surface of 
genital double-somite eight pores in group posteriorly 
to PH; on caudal surface of antennarv basipodite dif¬ 


fuse patch of spinules, proximally/medially to oblique 

row starting from medial rim, absent. 

. M. dissimilis Defaye et Kawabata 1993 

ZOOGKOGKAPHICAL REMARKS 

Since this study is only a part of the ongoing project on 
the world revision of the genus Mesocyclops , a hypothesis 
of the phylogenetic relationships, the necessary frame to 
evaluate the distributional patterns, is still missing. The 
other limiting factor is the scarcity and uneven (strongly 
biased in favour of the Greater Sundas) representation of 
exact data. Great caution is necessary in the interpreta¬ 
tion of the observed distributions. 

Disregarding species apparently misidentified (Table 1), 
of the 20 Mesocyclops species reported from Australasia M. 
not ins from Indonesia and M. pehpeiensis from Malaysia 
and Australia (NT) are dubious as to their identity, and 
there are some doubts about the presence of M. yesoensis 
in Malaysia (Fig. 50) and the natural occurence of M. ogun- 
nus in the insular part of Australasia (Fig. 51). Eleven 
species are endemic to Australasia. Species most often 
encountered in the sampled waterbiKiies were M. affinis 
and M. aspcricornis, a circumtropical representative of the 
genus (Fig. 52). Known Mesocyclops fauna of different parts 
of Australasia is given in Table. 5, 
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Table. 5 . Occurence of Mesocyclojts species in Australasia. 

Abbreviations: Mal=Malaysia+southern Thailand: Sum=Sumatra; .Jav=.Java; Bal=Bali; Bor = Borneo; Sul=Sulawesi; Luz=Luzon; Min = Mindanao; Lom=Lombok; 
Flo=Flores; (iui = New tiuinea; Aus=northern Australia. 
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Figure 50. Records of Mesocyclops 
yesoensis. O literature data; ★: own 
records. 


Figure 51. Distribution of \tcso- 
cyclops ogmnuus. O records 
from Australasia. Dotted line 
denotes especially uncertain 
sections. 
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Figure 52. Distribution of 
Mes(H]jdops (isjH'rimrnis in 
Australasia. 0: literature data; 
♦ : substantiated records. Solid 
line approximately shows the 
the northern limit of the range 
Dotted line denotes especially 
uncertain sections. 


Hie morphologically closely related species pairs/groups 
seem to indicate some repeating patterns of relationships. 

I. Palaeotropieal affinities 

M. annae/M . splendidus/M. pseudoannae (Fig. 53): 
this group differs from the other two groups below in its 
highly disjunct distribution: Madagascar/Sri Lanka-south¬ 
ern India-Bangladesh/ New Guinea-northern Australia(?). 
Pattern of the disjunction might suggest a Gondwanian ori¬ 
gin, however, the slight degree of morphological divergence 
points to rather recent separation of the species. The 
occurence data indicate that all the three species prefer 
humid climate. Whether their speciation is a result of the 
Pleistocene-Holocene disappearance of wet areas between 
Africa and India, or overseas dispersal, or both, can not be 
reliably answered. 

M. (lequatorialis s. str. - M. a. si mil is/Af. affinis 
(Fig. 54): M. (lequatorialis si util is is considered here as 
the western sister of . 1 /. affinis. Both eurytopic forms gave 
a pelagic offshoot, M. (lequatorialis s. str. (L. Tanganyika, 
Kivu) and M. tobae (L. Toba, Sumatra). While intermediate 
forms indicating the hybridization of the two subspecies of 
M. aequatorialis were reported from several places in the 
East African Lake District (Van de Velde 1984), the differ¬ 
ence between M. ufTinis and M. tobae is clear-cut. 

\1. dussarti/M. dadayHAI. isabellae/M. thennoep- 
elopoides/Af. australiensis (Fig. 55): Although there are 


reports of the occurence of M. thermoeyelopoides (or cf. 
thermoepelopoides) in Central America, all the other 
members of this group, and species supposedly related to 
them (4/. tbennoef/efopoides-group sensu Holynski and 
Fiers 1994) live in the Palaeotropics. 

II. Asian continental affinities 

All the groups listed below show a very slight degree of 
the in-group divergence, indicating an ongoing speciation 
in these groups. 

M. a'oatersi -superspecies [M. dissiutilis. M. trouter - 
si. M. parentiuw. M. friettdoruu/\IM. franeisei (Fig. 56): 
except for some overlapping in the areas of M. dissiutilis 
and M. troutersi in North Vietnam, South China (unpub¬ 
lished data of Mr. Guo Xiaoming, Holyhska 2000) and prob¬ 
ably in Honshu (Ishida in litt.). all other species occur in 
allopatry. Mesoepclops franeisei , a species morphological¬ 
ly closely allied to the u 'ou tersi - s u per species, displays 
characters, which are probably plesiomorphic for this 
group [pediger 5 dorsally pilose: spinules at implantation of 
lateral caudal, and lateralmost terminal caudal setae 
absent and present, respectively] (Holyhska 1997). While 
all representatives of the u on ters /-s u pe rs pecies bear 7 
setae on the second endopodal segment of the antenna, in 
M. franeisei the more ancestral 8 setae state is present. 
These observations suggest that M. franeisei is not the 
actual ancestor of the superspecies but close to it. From the 
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Figure. 53. Distribution of Meso- 
cyclops pseudoantuie and its 
close relatives. ▲: M. pseudo- 
annae; A?; records of M. 
amuie , supposedly referring to 
M. pseudoantuie; ★: M. amuie; 
— •••• : \f. splctuiidus. Dotted 
line denotes especially uncer¬ 
tain sections. 


Figure 54. Distribution oiMeso- 
cyclops tiffin is and its close 
relatives. ♦: records of M. affi- 
nis in Australasia; — •— : 
range of M. affinis outside 
Australasia; • M. tobac; tttttt ; 
M. aequo (or in l is s. sir.; - - •••• 
; Af. a. si at ilis. Dotted line 
denotes especially uncertain 
sections. 
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Figure 55. Distribution of Meso- 
(‘i/clops thermovyclopo ides 
and its close relatives. ♦ sub¬ 
stantiated records of M. liter- 
tit ocyclojtoides from Austra¬ 
lasia and Taiwan; —•••: range 
of M. thennucf/clojxiides out¬ 
side Australasia; A M. isabel- 
Itte ; ★: M. dadnyi: - • - •••• : M. 
dussnrti: : M. tttts- 

trntiensis. Dotted line denotes 
especially uncertain sections. 


Figure 56. Distribution of Meso- 
cyrlops nxjutersi and its close rela¬ 
tives O; records of M. troutersi from 
Australasia; — •••• : range of M. 
u'outersi outside of Australasia; - - 
•••• : Af. dissitnilis ; tttttt ; M. /xirett- 
liutrr, ©; M. frietulorum ; ©: .1/. fruit- 
tisei. Dotted line denotes especially 
uncertain sections. 
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Figure 57. Distribution of 
Mesoci/clops /utjtttrnsis ami 
its close relatives. ♦ M 
jMipuensis: ■ . 1 /. frrjrnmra¬ 
in i\ — •••• : M. fM’lifH’innsis. 
Dottisl line denotes especially 
uncertain sections 


occurrence of .1/. frttnrisri in Malaysia and Sumatra, and 
the distribution of the members of u'ontrrst- superspecics, 
a Southeast Asian origin of the group might be inferred. 

XL jteltprirttsls/M. ferjemurami/Af. pttpurusis 
(Fig. 57): while the two former taxa are mainland species, 
XI. pttpamsis seems to be an insular form. Range of gen¬ 
uine.!/. prhpeiensis probably includes Central, South, and 
East Asia as far as Hokkaido. Xlrsoeyrlojjs ferjnnurami 
Holyriska and Nam, 20<K) known from Sri Lanka, Siliguri in 
northern India, and southern Vietnam (Khanh Hoa). 

XL yrnar/M. brerisetosus/M. of. yenae (Fig. 58): There 
is no doubt of the very close affinity of these forms, but the 
particularly meagre material does not allow full resolution 
of the taxonomic relationships between them or evaluation 
of their distributions. 

111. Disjunct African affinities 

M. darwini/M. rants (Fig. 59); ?J/. dayakovum/M. 
jx dados us (Fig. HO): Except for the southern African M. 
truuisarrus , the supposed closest relatives of which live in 
the Neotropics (Van do Velde 1984), there are only four 
Palaeotropical species having retained a set of ancestral 
features (see “Remarks” at XL dartvini) common in 
American Mesocyclops. Sister group relationship between 
M. dttrwivi and M. rants is indicated by a shared (here 
supposed to be derived) character, the long eopulatory 


duct. Monophyly of XL dayakannu and M. pahidosus 
remains controversial, because the shared features are 
presumably plesiomorphic. 

IV. Speciation within Australasia 

.!/. microlast as/M. tjrmivus (Fig. HI): the two species, 
known from Luzon and eastern Borneo respectively, differ 
only in a single character, the caudal spinule ornamenta¬ 
tion of the antennary basipodite. 

M. afTittis/M. lobar (Fig. 54): Mcsorydops ttfTiuis is con¬ 
sidered here as a paraphyletie species, from pelagic popula¬ 
tions of which in Lake Toba evolved .!/. lobar, a form highly 
adapted to the pelagic way of life in the largo deep lake. From 
the date of the most recent eruption in the' caldera of the Lake 
Toba it can be inferred, that the *igc of the XL affiuis-M. 
tobar separation is less than 75,000 years (Rainboth 1996). 

Distributions and affinities of the taxa support an 
[Afrojasian origin of at least half of the Australasian 
species. Further analysis of the phylogenelical relation¬ 
ships is expected to reveal even larger impact of these 
regions on the Australasian fauna. On the other hand, 
looking for Australian elements is hampered by the 4 fact, 
that distinctness and origin of the Australian Mrsort/rlops 
fauna have not yet been analyzed. The rather trivial (and 
frustrating) statement holds true: we can not understand a 
part before understanding the whole. 


http://rcin.org.pl 





444 


M. HotYNSKA 



Figure 58. Records of Mesocyclopx 
cf. yenae and its close relatives. ♦: 
.1/ cf. yenae, ★: M. brecisetosns\ 
▲: M. yenae. 


Figure 59. Distribution of 
Mcsocyclops danrini (▲) and 
M. rarus f— •••*). Dotted line 
denotes especially uncertain 
sections. 
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Figure 60. Record of Meso- 
cyclops dayakorwn (★) and 
the range of \f. paludosus (—). 


Figure 61. Records of Mesocyclops 
microlasius (©) and M. gem in us (©). 
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